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ACCENT 
the beauty 
of Gratelite’ 
with 
GUTH 
Kolordots 


—= j. | 
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A new dimension of beauty in 
lighting. Functional and decor- 
ative! 


KOLORDOTS... versatile as 
the artist’s brush. Just ‘‘snap, 
snap, snap’’ and you see words 
and designs or mosaic patterns 
come to life against the lumin- 
ous glow of Gratelite...in ceil- 
ings or fixtures. 


Four vivid colors — Sapphire 
Blue, Cardinal Red, Leaf Green 
and Vibrant Orange. 


How can you use Kolordots? 
Just let your imagination go 
(and check the examples we 
show)! 


KOLORDOTS Point out depart- 
ap-lock ments, designate 

at ue ae areas or rooms, or 
into the just ‘‘play Picasso!” 

¥%" Gratelite KOLORDOT 
cubes SQUARES will add 


new sparkle and 
beauty to your Grate- 
lite ceiling or fixture. 


LIGHT imG 


since 1902 
in four vivid colors "Oye rar ac 
**@®r.M. REG. AND PATS. PEND 
RI 
THE EDWIN F. GUTH CO. 2615 WASHINGTON BLVD. « BOX 7079, ST. LOUIS 77, MO. WHITE Ee 


FULL-COLOR BROCHURE 


All these Square D features make this 
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THE SAFEST, MOST RELIABLE 
COMBINATION STARTE 


\ VISIBLE BLADES You can see the switch is open 


and know you're safe! 


ELECTRICAL 
INTERLOCK 
ON SWITCH 


Optional single or 
double-pole interlock 
available to discon- 
nect separate control 
circuit power. Assures 
complete safety ! 


REALLY DUST-TIGHT 


NEMA 5-12 construc- 
tion keeps out dust 
and coolant. Positive 
door-closing mecha- 
nism assurescomplete 
seal before switch can 
be operated. 


DOOR CLOSES FOOL-PROOF 
SIMPLY and EASILY OPERATING 
No cover bolts to se- MECHANISM 
cure —just push door : ‘ 
Gegtata turd doorhan- eat wee 
dle to close and seal. doeliminateeeded of 
false handle indica- 
tion. With door open, 
, EASY TO INSTALL the switch can not be 


operated accidentally, 


CONVERTIBLE 
FUSE CLIPS 


Through wiring with 
no interference from 
disconnect switch. 
Line terminals are at 


top, load terminals at 


_ bottom. Starters can be 


ganged with less than 
Y, inch between them. 


If horsepower or volt- 
age requirements 
change, modification 
kits provide easy 


change of fuse clip 
size and spacing. 


Sere m etre eee HM EHH ESHEHSHHSEHHETTD 


WIDE RANGE OF 
‘SIZES 


New Square D combi- 
nation starter now 
available in NEMA 
Sizes O through 4. 


NEMA TYPE 1 ENCLOSURE 
ALSO AVAILABLE 


NEMA Type 1 enclo- | 
sures, offered in 
Sizes O through 4 
can be modified by 
addition of a pushbut 
ton, selector switch o 
other accessories 
Easy-to-use kits sim 
plify field installation. 


“ ; 
wa 


3rd OVERLOAD RELAY 


Space to add an addi- 
tional overload relay 
when desired. 


Write for Bulletin SM-292. Address Square D Company, 
Dept. SA, 4041 North Richards Street, Milwaukee 12, Wis. 


D 


wherever electricity is distributed and controlled 


PPP OPH EPSPS HH ERS ORE HEHEHE OD 
PPPS SHEET FS PETA O HEHE HDEKO BERETS 
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COMPANY 


SQUARE 
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Brass Ferrule s¢rews into conduit with 
outer sleeve covering conduit. Tighten- 
ing compression nut swages ferrule onto 
conduit providing a positive seal and 
permanent round. 


item 


Brass, 
Straight Threads 


S. he Female Type 
“STN” Series 

with Patented 
Wedge Adapter 


JIC 90° 
Pulling Elbow 


*Available with or without insulated throat. 


SEAL OUT OIL, WATER, FUMES AND DUST 
WITH EXCLUSIVE APPLETON “ST” SERIES CONNECTORS 


Liquid-tight conduit is only as liquid-tight as the 
connectors used, only as good a ground as the con- 
nectors provide. 


APPLETON “ST” Series Connectors have been 
recommended for years because their patented, 
exclusive construction is simple and rugged — the 
hallmark of.true engineering design. There are only 
three all metal parts. Nothing to loosen, deteriorate, 
crack or break. “ST” connectors positively prevent 
foreign matter from entering wiring systems and at 


the same time, provide a permanent ground between 
connector and conduit 


For complete wiring protection and lasting depend- 
ability, insist on APPLETON “ST” Connectors — 
proven best on thousands of critical jobs 


® 
electric company 


1701 Wellington Avenue, Chicago 73, Illinois 
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Published for electrical contractors, electrical departmeni 
ELECTRICAL in tadcti Higineers consultants, Heat ors and motor 
shops. Covering engineering, installation, repair, mainte- 
CONSTRUCTION nance and management in the field of electrical construc- 
tion and maintenance. 
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Better Times Ahead, An Editorial ...............0 0 cece eee neces 83 

Plan Now for Record Electrical Growth in 1962................20000050- 85 
By B. C. COOPER—Our economy, surging upward at an accelerating 
pace and pressured by increased spending by Government, business 
and consumers, supports an optimistic outlook for record growth and 
progress for the electrical industry through 1962. 

Planning an Industrial Electrical System...............-.0 000 ee eens 97 
By A. A. TSENG—Electrical design and installation techniques 
selected for the new Bausch & Lomb eyeglass-frame plant at Chili, 
NERS 

How to Plan Outdoor Substation Maintenance....................000- 100 
“By R. J. LAWRIE—Practical, step-by-step inspections of substation 
equipment are the key to trouble-free operation and uninterrupted 
service. 
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By H. STEAD—High-output fluorescent lamps, with cycling con- 
trolled by photocells and astronomic clock auxiliaries, are installed in 
highway tunnel to produce 50 footcandles of portal intensity. 

Magnetic Amplifiers Team Up With Amplidynes................-.-++- 108 
Completely automated, this new rolling mill employs closed-loop con- 
trol to synchronize motor speeds rapidly and accurately. 

ElectnicaectinoGnFOrunigNOrlG foc cease coc cis bu sisles hove goa es 112 
Humidity and condensation—V; heating contractors, plumbers, and 
electric heat. 
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By J. F. McPARTLAND—For new construction and for moderniza- 
tion, this novel system provides for individual unit metering in 
multiple-oceupancy buildings that have distribution systems designed 
for all of the diversity advantages of common feeders to groups of 
unit occupancies. 


MORE 


SILICONE NEWS from 


Dow Corning 


For Performance Plus...Specify 
Silicone Insulated Transformers 


Here’s Why—(1) Low cost installation . . . transformers using silicone 
insulation systems are up to 50% lighter, 50% smaller and require no 
costly vaults or barriers. (2) Lower operating costs . . . silicone insu- 
lated transformers are virtually maintenance-free — have no liquids to 
filter or change — need no space heaters to keep de-energized windings 
dry. (3) Maximum safety . . . silicone insulated transformers are com- 
pletely dry. There’s no danger of toxic fumes, or fire. (4) Maximum 
reliability . . . silicone insulated transformers operating at 200 C have a 
longer life expectancy than Class A transformers operating at 100 C. 
Depending on design, silicone insulated transformers withstand overloads 
of 25 to 50% above rated capacity. Units have been flooded without 
damage to windings. 


Here’s How — Dow Corning silicone insulation has excellent electric 
strength and is unaffected by thermal cycling and high temperature . . . 
enables transformer manufacturers to (1) produce lighter, more compact 
units — units that double capacity without increasing space or weight 
requirements; or (2) build units that withstand substantial overloads. 


You Save by Specifying 


Silicone Insulated Transformers. 
Write Dept. 3621. 


ATLANTA 


BOSTON CHICAGO 
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Blueprint for Relability 


CLEVELAND 


Here’s What — Silicone insulated dry- 
type transformers in three enclosures: (1) 
open, (2) enclosed and (3) gas-filled sealed. 


Here’s Where — For load center substa- 
tions, a choice of enclosed, open or sealed 
gas-filled dry-type transformers that require 
no costly vaults—can be located on roofs or 
balconies to conserve valuable floor space. 


Here’s When — Right now! Whether you 
are planning for future growth, expanding 
present facilities or replacing old equip- 
ment, consider the possibility of using sili- 
cone insulated transformers. Initial price 
is competitive, and, when you consider 
their lasting values, silicone insulated trans- 
formers give you more for your money... 
a whole lot more! 


Write today for 8 page brochure entitled 
“Specify Silicone Insulated Motors and 
Transformers and Save!” 


Dow Corning CORPORATION 


MIDLAND, MICHIGAN 
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—and get free in- 
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Sidelights 


PLAN FOR GOOD TIMES. 


SUBSTATION MAINTENANCE 


TUNNEL LIGHTING 


Signs of increased activity across the board in consumer spending, capi- 
tal investments and government outlays giving new acceleration to 
the economy and creating a climate for what is expected to be a period of 
record growth for the electrical industry in the months ahead. This 
optimistic outlook is drawn by Associate Editor Berlon C. Cooper in our 
annual statistical summary. His report “Record Electrical Growth in 
1962” oa off our editorial feature section this month beginning on 
page 85. 


Outdoor substations on plant grounds and under the supervision of plant 
personnel are usually so ruggedly designed and built as to require infre- 
quent attention. But their importance to the electrical system is so vital 
they cannot be neglected. Fortunately, most of the troubles that can crop 
up are readily preventable by systematic inspection and maintenance. 
Assistant Editor Robert J. Lawrie details a practical plan of step-by-step 
inspection and maintenance procedures for a typical industrial substation 
installation in “(How to Plan Outdoor Substation Maintenance” beginning 
on page 100. 


Safety in tunnels is critically dependent on the lighting design, particu- 
larly near the portals where drivers’ eyes must adjust from intense day- 
light to the relatively lower levels of tunnel illumination. A case study 
in the problem and its practical solution is provided by recently-completed 
Mule Pass in Cochise County, Arizona, described by H. Stead, Traffic 
Supervisor, Arizona Highway Dept., in “Tunnel Lighting with H. O. 
Lamps” beginning on page 104. 


REMOTE METERING 


In providing for central individual apartment or office metering in a 
multiple occupancy building, it is usually necessary to run individual 
feeders to each tenant thus sacrificing the diversity advantages that could 
be achieved with common feeders. A new system of remote energy 
metering promises to permit the full advantage of common feeder design. 
A specially designed and compensated current transformer in the tenant 
panel wired to the central meter bank does the trick. The system is 
described by Associate Editor J. F. McPartland in ‘Remote Metering 
System” beginning on page 116. 


ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1, 1951. 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH. 
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Non-Raveling 
Straight Tearing 


High Tensile Strength 


Highly Insulating : 7 cunt! FRICTION 


RUBBER 
PLASTIC 


"Aeconare Tare X 


ACCURATE MANUFACTURING COMPANY 
Gartield, New Jersey 
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Washington Report 


The nation’s economy is climbing to new records at a spec- 
tacular pace. Current estimates of gross national product for the 
fourth quarter are $540 billion (seasonally adjusted annual 
rate), and perhaps as high as $560 billion for the first quarter of 
1962. GNP for first quarter of 1961 was approximately $500 
billion. Included in GNP statistics, however, is government 
spending—Federal, State, local—which is also spiraling up- 
wards. This helps to confuse the picture of the true status of 
the economy, but most segments are also showing new strength 
and setting new records. Consider the following important 
indicators, for example: 

@ Industrial output in July climbed to a record high of 112% 
(FRB Index), exceeding the previous record of 111% for Jan- 
uary 1960. 

© Construction spending in July hit a record annual rate of 
$57.8 billion, up 2% from June rate, and up 5% from July 
1960 rate. 

@ Personal income set a new record in July—a seasonally-ad- 
justed annual rate of $421.8 billion. 

@ Electric power production set new weekly records in July and 
August, with latest record totaling 16.14 billion kwhr for week 
ending August 5. 


National debt set a record of $293.1 billion during the last 
week in July, highest for any date in the nation’s history. Con- 
gress only recently raised the legal national debt ceiling to 
$298 billion, and the new defense speedup which is officially 
expected to swell the Federal budget deficit to $5.3 billion in 
fiscal 1962 could push the national debt close to the new ceiling 
during the coming winter months. 


Federal spending increases and budget deficits now in the 
making are giving rise to inflation worries, both in government 
and out. Spending this year (fiscal 1962, ending June 30, 1962) 
is rising rapidly. President Kennedy has requested new spending 
authority of more than $15 billion during his first six months 
in office, of which only $5.7 billion, or 37%, is for defense 
purposes. The Administration contends that stepped-up business 
activity could push Federal revenues up as much as $10 billion in 
fiscal 1963, based on current tax rates, help meet the increased 
spending plans, and keep inflation under control. Even so, anti- 
inflation moves, including a possible clamp down on credit by 
Federal Reserve System, and standby wage and inventory curbs 
are being considered and prepared. 


New construction spending totaled $5,433 million in July, 
up 1% from June, and 5% from July 1960, Commerce Dept. 
reported. Expenditures for private construction totaled $3.7 bil- 
lion, while public construction spending totaled $1.7 billion. 
Public construction outlays were up 4% from June, and 8% 
from July 1960. 

More than $818 million in Federal highway funds, comprising 
the allocation to states for the last quarter of this year, were 
released in August by Commerce Dept., on Presidential order, to 


’ further aid the economy through accelerated spending. 


Congress approved a $207 million appropriation for a stepped- 
up civil defense program, which President Kennedy had asked for 
as part of the $46.7 billion bill for defense. Focal point of the 
civil defense program is almost sure to be fallout shelters, for 
both homes and public buildings. 
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Index of Phelps Dodge 


Maximum 
Type Trade Name or Operating 
Wires and Cables Letter Designation Temperature 


85 C (185 F) 
High Voltage 


He fens 


75 C (167 F) 


Portable 
Power 
Cable 


Low Voltage 


85 C (185 F) 
High Voltage 


Flamestop Heat 


Flamestop Heat- 
Resistant 


Heat Resistant 
Rubber Lead 


PD-XT Thermo- 
plastic-covered, 


Nonmetallic- 
Sheathed Cable 


and 75 C (167 F) 
Moisture Resistant 
90 C (194 F) 


75 C (167 F) 


USE 


Dry Locations 


General Purpose: Consult manufac- 
turer for specific applications 


Mining Machines, Dredges, Shovels, 
and similar portable applications 


Pennsylvania Dept. of Mines Flame 
Resistance Approval P-114. U. S. 
Bureau of Mines Listing P-114-BM. 


Dry and Wet Locations 


Dry Locations 


Wet Locations and other Special 
Conditions 


For Wiring Houses, Rural Buildings, 
Small Stores, and Shops. 


For Wiring Houses, Rural Buildings, 
60 C (140 F) | Small Stores and Shops 
UF: Underground Feeder and Branch — 
Perma-Dure Circuit Cable for Direct Burial. 
Nonmetallic- 60 C (140 F) 
NMC: For Interior Wiring in Moist or 
Corrosive Locations. 


Sheathed Cable 


75 C (167 F) | Dry and Wet Locations 


60 C (140 F) |Dry and Wet Locations 2 a 


Habirdure Thermo- 
plastic insulated _ 


60 C (140 F) | Fixture Wire 


60 C (140 F) 
30 C (86 F) 


Petro-Dure Thermo- 
plastic Insulated 
Nylon Jacketed 


PD-X Fibrous- 

covered, Non- 

metallic-Sheathed 60 C (140 F) 
Cable 


PHELPS DODGE COPPER PRODUCTS CORPORATION 


Dry and wet locations and where ex- 
posed to mineral oil 

~ Where exposed fo liquid gasoline - 
and gasoline vapor. 
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Wires and Cables 


Wires and Cables 


Type Trade Name or 
Letter Designation 


Habirdure (9T) 


Habirdure 
Appliance Wire 


Service Entrance 
Type SE — Style U 
Unarmored 


Service Drop 
Type SD 


Service Entrance 
Type USE 


Varnished Cloth 
Braided 


Varnished Cloth 
Lead 


Habirduct 
Habirprene 


Habirite 
Habirprene 


Hard Service Cord 


Junior Hard 
Service Cord 


All Rubber 
Parallel Cord 


Maximum 
Operating 
Temperature 


60 C as TW 
90 C as Appli- 
ance Wiring 


105 C (221 F) 
IN AIR 

80 C (176 F) 
IN OIL 


75 C (167 F) 
60 C (140 F) 


75 C (167 F) 


85 C (185 F) 
85 C (185 F) 


75 C (167 F) 
Low Voltage 


85 C (185 F) 
High Voltage 


60 C (140 F) 
60 C (140 F) 


60 C (140 F) 


MINE TO MARKEY 


D 


NEC Type TW Bldg. Wire—60°C 
Appliance Wiring—90°C in air or 
60°C in water or oil 


Appliance Wiring 


Service Entrance or Combination 
Service Drop & Service Entrance 


Service Drop 


Underground Service Entrance, 
Direct Burial. 


Dry locations only. Smaller than 
No. 6 by special permission. 


Wet or Dry locations. Smaller than 
No. 6 by special permission. 


General Purpose for Direct Burial, 
Aerial, Conduit and Underground 
Duct Installations. 


Pendant or portable extra hard usage 
indamp locations;SO for oil resistance 


Pendant or portable hard usage in 
damp locations; SJO for oil resistance 


For use in pendant or portable ap- 
plications in damp locations not sub- 
ject to hard usage 


BUILDING WIRES AND CABLES 
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“Concealed telephone wiring? 
| find it a valuable sales 
aid—especially with 
second-time buyers” 


SAYS JACKSON F. BLACKMAN, 
BUILDER OF “BRINTON LEA’ HOMES 
NEAR MEDIA, PA. 


“The home buyer is becoming more discriminat- 
ing all the time,” says Jack Blackman, award- 
winning builder of Media, Pa. “I must plan for 
as many conveniences as possible in my homes. 
And one of the most important of these is tele- 
phone planning. Prospects recognize its advan- 
tages. My salesmen know how promotable it is.” 


Mr. Blackman is building more than 100 
homes in “Brinton Lea.” He installs concealed 
telephone wiring outlets in each home, including 
one over the front door to accommodate the door 
answering unit of the Bell System’s new Home 
Interphone. He also puts outlets in garages and 
laundry rooms, thus providing for every possible 
telephone location, present and future. 


The Country Squire model at “Brinton Lea” near Media, Pa.—featured in American 
Home as “Best home for the money in Pennsylvania.” House and grounds: $27,000. 


_! es 
te RO I PE A ET 


“Most of my customers are second-time 
buyers who know what they want in a home,” 
Mr. Blackman adds. ‘“That’s why I call in tele- 
phone company representatives on all my jobs. 
Pre-planning allows me to place concealed tele- 
phone wiring where it’s best for the customer— 
and best for our carpenters.” 
x * x * 

Your local Telephone Business Office will gladly 
help telephone-plan your homes. For details on 
home telephone installations, see Sweet's Light 
Construction File, 11c/Be. For commercial in- 
stallations, Sweet’s Architectural File, 24a/Be. 


BELL TELEPHONE SYSTEM 


oe 


"he Het of the Lighting Industry” ANIM 


Protects against 
PREMATURE 
DESTRUCTION 


Ce OF FLUORESCENT LAMP BALLASTS 
7 : ... AND ELIMINATES THE NEED 
FOR INDIVIDUAL FUSING. 


AWA 


ADVAN- none protects fluorescent oe ballasts against premature destruction and costly 


' _ replacement by protecting against abnormal operating temperatures due to incorrect volt- 
_ age supply, excessive current, lamp rectification, internal ballast short circuiting, inadequate 
_ lamp maintenance and improper fixture application. 


_ ADVAN-guard®, a thermally actuated protective thermostat sealed in the ballast housing, 
automatically ‘trips-out’ whenever the ballast operates at abnormal temperatures from any 
‘internal or external cause. Unlike other protective devices which permit premature ballast 

_ destruction by cutting the ballast out of the line only after it has been destroyed, ADVAN- 


guard® cuts out before heat can cause premature destruction, resets automatically when 
the trouble has been corrected and permits the ballast to resume normal operation. 


Don't settle for one-time protectors that destroy fluorescent lamp ballasts after a single 


cycle of abnormal temperatures . . . insist on ADVAN-guard® equipped fluorescent lamp 
ballasts for safety and longer life. 


® 


cotati | TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
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Electrical Protection — 


goes MODERN 
with BUSS Fuses... 


in Al-Electric Sch 


® Electricity heats, lights, pumps water, 
cooks and operates all motor driven 
equipment in the West Utica and the 
Ewell Elementary Schools. No other 
utility service is used except the telephone. 


The complete use of electrical energy 
puts special emphasis on the need to use 
the safest, most modern protective de- 
vices throughout the electrical system. 


In each school, the main switchboard 
is protected by 3—1600 ampere BUSS 
Hi-Cap fuses having an interrupting 
rating of 200,000 amps.rms symmetrical. 
Thus, safe interruption of fault currents 
now available is assured,—and the fuses 
are adequately safe to allow for future 
system growth, 


Utica Michigan 


If a high fault current should occur, 
the fast opening characteristics of BUSS 
Hi-Cap fuses further protect the circuits 
and equipment against damage by re- 
stricting let-thru fault currents to safe 
value. 


Feeder and branch circuit protection 

To provide the safest short-circuit and 
overload protection...and to prevent 
needless outages,—FUSETRON dual- 
element fuses are used in the feeders and 
branch circuits of these schools. 


For modern, all-purpose protection of 
circuits up to 600 amps., FUSETRON 
fuses cannot be equalled. They have 
100,000 amp. interrupting capacity,— 
and sufficient time-lag to hold harmless 
overloads. — 


For more information on 


FUSETRON dual-element fuses 
... write for bulletin FIS 


BUSS Hi-Cap fuses 
... write for bulletin HCS 


BUSSMANN MFG. DIVISION, McGraw-Edison Co. St. Louis 7, Mo. 
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EWELL ELEMENTARY SCHOOL 


Architects— 
SMITH & SMITH /ASSOCIATES 
Royal Oak, Michigan 
Consulting Engineers— 
B.A. KING & ASSOCIATES, INC, 
Birmingham, Michigan 
Electrical Contractors— 
SCHEPER’S ELECTRIC CO. 
Utica, Michigan 
General Contractors— 
Ewell Elementary School 
GILBERT & KERNER 
Utica, Michigan > 
West Utica School 
CHISSUS CONSTRUCTION CO, 
Birmingham, Michigan 


Switchboards protected 
by BUSS Hi-Cap and 
FUSETRON dual-element fuses. 


WEST UTICA SCHOOL 
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American Steel and Wire 
(iss) Division of : 
United States Steel | 


i Steel 
Tennessee Coal & Iron Division, Fairfield, Ala, Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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...with (iss) Amerzone-B insulation™ 


Amerzone-B butyl! rubber insulation can be safely operated continuously at 90°C 
copper temperature. This means you get a 45% increase in current-carrying 
capacity with Amerzone-B as compared to the capacity of standard 60°C rated 
compounds. For network service, Amerzone-B will withstand emergency overload 
copper temperatures up to 260° for short periods without damage. No other 
rubber insulation has such exceptional resistance to heat, moisture, ozone and 
cold. You can bend it at —40°F. without cracking. Ozone tests to industry stand- 
ards show no damage to this dense, nonporous insulation. Amerzone-B insulated 
cables installed over 12 years ago are just as good today as they were when 
installed. It’s the ideal insulation for 5,000 to 15,000-volt cable. You can use 
USS Tiger Brand type RR Cable with Amerzone-B insulation anywhere . . . bury it, 
put it in conduits or ducts, string it overhead. ; 

USS Tiger Brand type RR Cables are also made with other types of rubber 
insulation, each one compounded to do a special job. For complete information 
on Amerzone-B insulated cables or any other Tiger Brand Cable, call our nearest 
Sales Office or write American Steel and Wire, Dept. 1241, Rockefeller Building, 
Cleveland LSE Ohio. USS, Tiger Brand and Amerzone-B are registered trademarks 


*Conditions: 3 single conductors # 4/0 in 214” conduit (exposed & enclosed), 40°C ambient air temperature 
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B.EGoodrich 


FOR SUPERIOR PERFORMANCE 
... SPECIFY GEON VINYL 


iP 


Twenty Years Proof of savings, safety and reliability 
comes when you specify insulation based upon Geon 
vinyl compounds. Manufacturer after manufacturer 
knows it—that’s why so many choose Geon vinyl again 
and again. There’s another advantage, too: Using 
Geon compounds assures uniform high quality, since 
B.F.Goodrich Chemical has built its reputation through 
such dependability for two decades. 

Geon compounds make insulation really weatherproof. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 


4 


No question about moisture resistance. No problems 
of aging, or exposure to oil or grease. And the best 
part is that you get superior performance at no extra 
cost to you. 

There need be no confusion on quality—just specify 
Geon vinyl. Your supplier can provide performance 
data, or you can write Department NQ-6, B.F.Goodrich 
Chemical Company, 3135 Euclid Avenue, Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 


“te ee wat OF 
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Certified Fault Protection 


Wayne County Drain Commission, 
Wyandotte Pumping Station, recently equipped with 
two new Fairbanks-Morse pumps and motors 


Consulting Engineers e Hubbell, Roth & Clark, Inc., Birmingham, Mich. 
Electrical Contractor e Fife-Pearce Electric Co., Detroit, Mich. 


File 
ee are on Z ws 
certifice Ceveton? 


WITHOUT FUSES! 


ECeM Fuseless Starters 
ELIMINATE FUSE PROBLEMSaCOSTS 


Now you can get full fault protection without the problems associ- 
ated with fuses. EC&M’s fuseless starters have certified interrupt- 
ing capacities of 100,000 KVA at 2400 volts, 150,000 KVA at 4800 
volts—an important consideration when starters were selected 
for the 1250-hp, 4800-volt starters at Wyandotte Pumping Sta- 
tion. This inherent fault protection is an EC&M “exclusive” — and 
is available with no first-cost premium. 

EC4M starters are safe and easy to maintain. A three-way door 
interlock gives positive personnel protection, and an interlock 
is provided between the contactor and disconnect switch. Dis- 
connect blades are visible in the open position when the door is 
open. No roll-out or draw-out needed for maintenance. All six con- 
tacts can be replaced without special tools in 10 minutes or so. 


These cost-saving features make EC&M< starters the logical 
choice for 2200-4800 volt motor drives. 


Wrile FOR DETAILS « Ask for Bulletin 8130 


TYPICAL SAVINGS WITH 


ECeM STARTERS 
; } ECemM | 
; Fused /Fuseless 
Ce i peer Starter 
Cost of 1250-hp i 
4800-volt Starter  /$%%X.xx;_ Fused 
; Starter 


ee eee eddie 


Spare Fuse Costs: | 


Set of 3 Spare Fuses’ 
for 1250 hp Bo shaa) | ° 


SAVE per starter, up fo *500 


(more on larger mofors) 
...with EC&M Fuseless Starters 


Square D Company, EC&M Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) COMPANY 


EC&M DIVISION e CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 6520 
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Lighting Research 
Develops a Totally 

New Type of 
Surface-Attached Luminaire 


CONTROLLED 


ILLUMINATION 


THE “NEW LOOK”’ IN LUMINAIRES... BETTER LIGHTING FOR EDUCATION... 
Extremely slim, crisp-lined 6600 Luminaires Flexibility of Series 6600 permits wide use in 
conform with all modern interiors... Their classrooms, laboratories, lecture halls... The 
high-level lighting increases efficiency in rismatic CONTROLENS produces maximum 
offices, libraries, banks, drafting rooms. Tone total elimination of glare. 


PANELS FOR SPACIOUS INTERIORS... 
In large department stores, showrooms, 
shopping centers these new luminaires assure 
comfortable viewing, speedy selection, satis- 
fied customers and increased wolume. 


e HOLOPHANE SERIES 6600 « 


| 


The dramatic advances of the “modular era’ have posed new problems for 
lighting... To meet the challenge Holophane Engineers developed Series 6600 
— introducing a distinctive new luminaire and a startling concept that permits 
almost unlimited flexibilty of design. 


Using the basic 2 ft. x 4 ft. component, containing acrylic plastic CONTROLENS®, 
these luminaires can be contoured to fit any area. They can be installed as single 
units—or aligned for continuous runs—or massed in panels—or tailored to go 
around corners... Their great versatility satisfies the designer who seeks one 
luminaire, for a// lighting requirements throughout an entire structure. 


Add to these advantages, the quality features found in all Holophane lighting 
products—prismatic control for highest utilization of light, visual comfort, 
enduring construction and economy in installation and maintenance. 


Write for Engineering Data 


HOLOPHANE COMPANY, INC. Lighting Authorities Since 1898 
| 342 Madison Avenue, »- New York 17, N.Y. 


THE HOLOPHANE CO., LTD., * 418 KIPLING AVE. SO., - TORONTO 18, + ONTARIO 


| 
D 
i 
i 
i 


other mail because of the full-opening door design. Two-piece 
construction cuts down installation time, simplifies maintenance. 


VESTIBULE AND LOBBY TELEPHONES, for communication with APAR 
apartments, may be combined with mail boxes and alphabetical 
directories. New, modular design, cordless loudspeaking. 


REUDISIE 


vide lowest cost 


TMENT TELEPHONES, with new electronically 
are modern and streamlined. Simple, plug-in construction reduces 
installation costs, facilitates maintenance. 


BORE 


Me 
-prodlced signals, 


NON-ELECTRIC DOOR CHIMES are completely mechanical and pro- 
installation. Models available are: colonial 
knocker, pushbutton, one-way mirror viewer (illustrated). 


Only Auth Offers A Complete Line of 


APARTMENT HOUSE COMMUNICATION EQUIPMENT 


More and more architects, contrac; 
tors and distributors are calling on Auth 
for apartment house equipment. The 
reasons? Auth offers the widest selec- 
tion of apartment house telephone sys- 
tems, mail boxes and non-electric door 
chimes available anywhere in the coun- 
try. This means you can meet all your 
requirements from one dependable 
source. And—no matter how extensive 
or complex the installation, you’re 
assured of identical high quality and 


Auth 


SINCE 1892 


efficiency throughout the building. 
_ Most important for cost-conscious 
builders and contractors, Auth’s 70 
years of experience in manufacturing 
communication equipment for apart- 
ment house service means that every 
Auth product is engineered for easy, 
low cost installation, and minimum 
maintenance. 

Auth “Life”-Size Mail Boxes, Vesti- 
bule-to-Apartment Telephone Systems, 
and Non-Electric Door Chimes pic- 


tured above are typical of the quality 
equipment supplied by Auth for thou- 
sands of modern apartment buildings. 
Many other types and models are 
included in the Auth catalog to meet 
virtually every apartment house 
requirement. 

If you are not yet acquainted with 
Auth apartment house equipment, 
write for new Auth Catalog Section AM 
today. A copy is yours for the asking, 
without obligation. 


Auth Electric Company, Inc. 


p GONG? LS RCACN (CD Os Saas 


NEW YORK 


MANUFACTURERS OF APARTMENT HOUSE TELEPHONE SYSTEMS, MAIL BOXES, DOOR CHIMES, AND BELL SYSTEMS 
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Circle cable at University of Kentucky. 


Circle’s 
cooperation 
in university 
research 
programs 
means... 


CABLE THAT MEETS TOMORROW'S NEEDS 


Electrical engineering research pro- 
grams being conducted in colleges 
and universities are vital to the con- 
tinued progress of our industry. 


Circle Wire & Cable is glad to coop- 
erate fully with the universities to 
help assure the success of their proj- 
ects. Circle has supplied reels of cable 
on a loan basis to a number of col- 
leges engaged in the development of 
basic data on the behavior of cable 
under unusual conditions. At the 
University of Kentucky, for example, 


tests are being conducted, using 
Circle multiconductor cable, to de- 
velop basic data on skin effect and 
proximity effect on cable operated at 
400 to 600 eps, 3 phase loading. 


The results of these University of 
Kentucky tests and other basic re- 
search data developed in university 
laboratories contribute significantly 
to better cable design. This is the goal 
we continually strive for at Circle. 


Specify Circle cable on your next job 
...there’s no finer cable made. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N.Y. SALES OFFICES & WAREHOUSES: In all principal cities. 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE - PLASTIC INSULATED CABLE +» NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 


Ceiling for the new California Bank main branch in Los Angeles. Interior designer, Henry Dreyfuss. Installed by Harold E, Shugart Co., 


Los Angeles. Ceiling made from BAke.ireE Brand rigid vinyl sheet panels by Cepco, Inc., San Francisco, California, 


A Bank Draws High Interest On Its 


LONG-TERM INVESTMENT IN LIGHTING 


Ritere’s a friendly, refreshing note in this Los Angeles 
bank’s brilliant lighting. Glare-free and shadowless, the 
luminous ceiling is a snowy expanse of translucent 
BakeELITE rigid vinyl sheets suspended beneath fluores- 
cent fixtures. The huge panels, four feet square, consist 
of a top and bottom sheet with an air space between and 
are placed in a metal frame under tension to facilitate 
handling. For years to come, the ceiling will stay as beau- 
tiful as it is. Accelerated aging tests show high resistance 
to ultra-violet light. 


Now... high impact resistance! BakeLirTeE rigid vinyl 
sheets are now available with new high impact qualities 
that provide extra resistance to hard knocks . . . the wear 
and tear of installation and maintenance . . . cracking 


and warping. These sheets are normally unaffected by 
moisture and detergents, and, because of their light 
weight, they are easy to install, remove, and maintain. 


New designs or renovations can be given a lift with 
better lighting. Install luminous ceilings made with high- 
impact Baxe tte rigid vinyl sheet. For information, write 
Dept. [X-41H, Union Carbide Plastics Company, Divi- 
sion of Union Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. In Canada: Union Carbide Canada 
Limited, Toronto 12. 


UNION 
CARBIDE 


BAKELITE and UNION CARBIDE 
are registered trade marks of 
Union Carbide Corporation. 
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MAXIMUM PULLOUT. Extensive lab testing has proved 
jonclusively that Gedney Liquid-Tight Fittings equal or ex- 
leed the breaking point of liquid-tight conduit...connections 
tart tight and stay tight through extra years of service life. 


E-USABILITY. Gedney Liquid-Tight Fittings can be used 
gain and again without destroying the brass grounding ferrule 
..the liquid-tight conduit is never damaged or made unserv: 
iceable in any way. 


OSITIVE SEAL. Even the highest viscosity lubricants, oils 
ir other liquids cannot penetrate the never-hardening vinyl 
jealing ring. The seal also effectively bars chemicals, fumes, 


‘lust and other foreign matter...Gedney Liquid-Tight Fittings 
)erform better, longer, more reliably 


i 

|VIDE RANGE OF SIZES. Straight and 90° fittings from 
4 in. through 4 in.—45° through 2 in.—combination rigid to 
iquid-tight from 12 in. to 1 in. 


|} NSULATED THROAT, Available in sizes’ in.through 2 in, 


INDESTRUCTIBLE MALLEABLE IRON. Heavily plated 
...the toughest metal known for fittings. Offers highest thread 
strength. Resists sharp 

blows and vibration. 


When you can’t take a 
chance on quality, spec- 
ify GEDNEY Liquid- 
Tight Fittings. They’re 
the finest you can buy. 
For descriptive litera- 
ture, write or call: 


GEDNEY ELECTRIC COMPANY, INC. 
1270 Sixth Ave., Radio City, N. Y. 20 


Foundry, factory and shipping point; 
Terryville, Conn. 
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Progress report from COLLYER ... 


Collyer POWER CABLE with INTERLOCKED ARMOR-—- 


another progressive contribution to BETTER POWER CABLE 


and BETTER INSTALLATION PROCEDURE ... 


Here is why and how it will help you 


Assured Reliability 

On installations in general and on critical ap- 
plications in particular, Collyer Power Cable 
with Interlocked Armor provides the assurance 
and peace of mind which most people need and 
want. Because this cable eliminates on-the-job 
assembly of cable and conduit, it eliminates the 
hazards of strain and damage to which cable is 
frequently subjected when pulled into conduit. 
You are assured that the installed cable, free 
from installation strain or damage, retains all 
the original factory quality—so that it not only 
works when first energized but also provides 
maximum service life as well. 


Important cost factors 

Here in one assembly, “conduit” and cable are 
installed simultaneously. Factory-assembled 
Collyer Power Cable with Interlocked Armor 
can be installed faster and easier than the 
conduit and cable combination it replaces. Gone 
is the time and cost of cutting and fitting 
conduit. Gone is the cost of pulling cable... 
and the risk of delay or added cost due to cable 
damage caused by pulling. Space is saved, too, 
because the O.D. of Collyer Power Cable with 
Interlocked Armor is less than the O.D. of 
conventional cable plus conduit. 


Flexibility 
The flexibility of Collyer Power Cable with In- 
terlocked Armor is another important feature. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Whether the job involves new wiring, re-wiring, 
or re-locating existing wiring, obstructions pre- 
sent no problem because Collyer Power Cable 
with Interlocked Armor can be trained over, 
under, or around obstacles easily and neatly. 


A Variety of Constructions 


Collyer Power Cable with Interlocked Armor is 
available in many different designs to meet all 
kinds of special needs. The Armor may be alum- 
inum, galvanized steel or bronze. The cable can 
be furnished with an overall protective sheath 
of polyvinyl thermoplastic where conditions 
require such precautions. Conductors are avail- 
able with rubber, varnished cambric, varnished 
dacron and glass, silicone, asbestos, or plastic 
insulations depending on the particular 
requirements. 


For more information ask your Collyer Dis- 
tributor or Agent, or write for Specification 
Data Sheets to COLLYER INSULATED 
WIRE CO., 265 ROOSEVELT AVENUE, 
PAWTUCKET, RHODE ISLAND. 


Collyer Cables 


, SEPTEMBER, 1961 


WITH PURCHASE OF SPECIAL WRAP-CAP® WIRE CONNECTOR PACKAGE 


special offer ,. 


New Crimp Tool........ 


SUPER LEVERAGE -— -— £6 


50 Large Connectors.... 
300 Small Connectors... 


“ 5° VALUE 


$44=2 


i 2 CRIMP DIE SIZES 


RIGHT-ANGLE INDENTS 


you pay only... 


SHEAR-TYPE CUTTING 


FORGED STEEL TOOL CRIMP and WRAP-CAP NOW IN 2 SIZES ...LARGE and SMALL 
ORIGINAL STEEL SLEEVE... 


PLASTIC GRIPS ... WRAP-CAP THE UNIQUE “DIAPER-WRAP™ @® @ 


TWISTS, CUTS, CRIMPS 


ene eemmmncmensunetee ties 


Spl one Splices from one #14 with one 
#14 up to two #10 with two #14. #16 up to one #6 with two #8. 


tices from one #18 with 


Gtler expires December 31, 1981 
Prag 6 US A 


IDEAL INDUSTRIES, Inc. e Sycamore, Illinois 
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Problem: Stepped-up production 
rate made it difficult to count units 
accurately with existing mechanical 
equipment. 


Solution: Plant Electrician installed 
two low-cost G-E photoelectric units 
connected to automatic counter. Even 
though production units come in bursts 
of over 150 per minute, this simple 
counting setup now tallies them swiftly 
and accurately. 


Problem: Paper mill experienced 
excess losses caused by web breaks 
and decided to investigate automatic 
detection equipment. 


Solution: At G-E Application En- 
gineer’s suggestion, plant installed 
photoelectric web-break detectors. 
These units detect breaks instantly. 
Light penetrates through break to 
scanning photoelectric relay which im- 
mediately stops machine. 


PRODUCTION COUNTING 


DETECTING WEB BREAKS : 


SORTING. DISSIMILAR CARTONS 


Problem: To automatically divert 
selected boxes from main conveyor to 
side conveyor. 


Solution: Plant engineer suggested 
printing black circular marks on those 
boxes to be diverted. The absence of 
reflected light from the marked boxes 
trips the G-E photoelectric units and 
switches boxes to side conveyor. Un- 
marked boxes continue straight ahead 
on main conveyor, 


Sy coneqanseeee’ 


SENSING LIQUID LEVEL 


Problem: Brewery planning to add 
10 new vats wanted to equip them with 
most economical liquid level control. 


Solution: At the Plant Electrician’s 
suggestion, General Electric resistance- 
sensitive relays with stainless steel 
probes were installed on each vat. These 
standard devices have only one moving 
part, are easy to install, and require 
little maintenance. 


A complete line of photoelectric and electronic devices for controlling, sorting, limit 


1. Explosion-proof relay is high-speed type in specia 
closure for use in hazardous locations. 

2. Smoke density indicator is designed for combu 
control or alarm: range is adjustable from 3—1( 
3. High-speed relay offers .001-second sensitivity. It 
includes time delay and interlock. 

4. Long-distance relay will operate up to 2500 feet 
out adverse effects from ambient light. 

5. Voltage-sensitive relay operates on input signal vo 
that ranges above or below pre-selected value. 

6. General-purpose relay is low-cost, indoor-type pI 
electric relay, flexible to operate, easy to adjust. 


_ MEASURING BURNING EFFICIENCY 


2roblem: To determine that furnace 
vas operating economically, and well 
yvithin local smoke ordinances. 


Jolution: Plant Engineer installed 
3-E electronic smoke density indicator. 
n addition to performing corrective 
ction, the indicator coupled with: a 
trip chart recorder gives a day-by-day 
ecord of burning efficiency. It also 
atisfies local authorities that smoke is 
vithin prescribed limits. 


AUTOMATIC CONVEYOR UNLOADING 


-roblem: Plant wanted to prevent 
eversing of loaded conveyor upon 
hut-down of hopper. 


olution: Plant Electrician wired 
imple electronic timer to hopper 
witch and to conveyor motor. When 
opper closes, timer starts, counts off 
5 seconds (long enough for conveyor 
0 dump load completely), then stops 
onveyor automatically. 


ounting, and detecting applications 


. New high-speed relay is a low-cost unit for use with 
niniature or micro-miniature source and cell. 

. Transistorized relay features high reliability with 
niniature and micro-miniature source and cell. 

. Resistance sensitive relay operates on change in ex- 
ernal resistance, ideal for liquid-level control. 

0. Electronic timer is dial-set for given time; can be 
nergized or de-energized before the timed interval. 

1. Light sources and receivers are available in standard, 
niniature, and micro-miniature sizes. 

2. Self-contained relay is low-cost, compact, tubeless 
hotoelectric relay, ideal for limit-switch-type applications. 


CONTROLS 


FOR AUTOMATION 


@ 


A 


6 production problems 


SOLVEL 


with General Electric 
electronic devices 


These six production problems, and hundreds like 
them, are today readily solved with versatile Gen- 
eral Electric electronic devices. 


Applied with ingenuity, these devices now help 
plants sort, divert, detect, count, and perform other 
operations efficiently. And new uses turn up every 
day. For instance, the G-E resistance-sensitive relay 
is often used to control liquid level, but recently, it 
proved equally valuable as a thread-break detector! 


Cash-in on such new uses of these versatile devices 
by contacting your authorized G-E Distributor early. 
He can solve many of your problems with electronic 
devices from stock. And his experience is invaluable 
on complex applications. 


And for additional information on new ways to 
‘apply G-E electronic devices, return the coupon for 
your free copy of GEA-6822. General Electric Co. 
Specialty Control Dept., Waynesboro, Va. 


Progress !s Our Most Important Product 


GENERAL @® ELECTRIC 


FREE CATALOG 


General Electric Co., Section E793-05 
Schenectady 5, New York 


Please send me a copy of the G-E Elec- 
tronic Devices catalog, GEA-6822, with 
description, specifications, and pricing 
data on the complete line. 


semcaansdy icacrent 


Name 
Company 
Address 

City State 
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ror Uohn Loe ANACONDA WIRE & CABLE CO.| STRAIGHT JOINT FOR TYPE CB 


lectric Company, ENGAIEERING AuneowoA reget ee PAPER=LEAD CABLE 
c.0.No.43967 item 2 _| vepartwent "get HUDSON,N.Y. | ONE CONDUCTOR, size F/O ee 
r.0. no 2-A-3695 item 2 CONDUCTOR SHAPE_ROUND __ 


NO. OF he sO 7 UNIT PACKAGE INSULATION THICKNESS -/ 75 76! 
sy. pare ae Bi LEAD SHEATH THICKNESS .OGO 46a" 
app ACL pnt 4/5 /6/ JON ANG eae RATED VOLTAGE_ JS KV -unenp. 


Ce 


LE a) 


WH = Nios 
@ Y = TE es 2S pe TH LS = = 
CENTER SECTION (10) (7) ae ae (6) (5) (4) 
REFER TO STEP-BY-STEP PROCEDURE 
A) n FOR DETAILS OF STANDARD JOINTING 
LEAD SHEATH YS cies OPERATIONS. 
wa a= 


CARBON BLACK TAPES 


TRUCK CALL- — 
ELIMINATED with 
ANACONDA UNIT JOINT PACKA 


lar joint are 
ary for a particu aa 
A ped te ine job and to one anoth 


All materi 
included— 


ANACONDA 


FOR UNIT JOINT PACKAGES 


‘BILL OF MATERIAL caTALoG No. SS///6SF¢-0-OF 


TEM beet hierion QUANTITY 
PACKED 
SPLIT TINNED COPPER CONNECTOR, SIZE aoe — 


V.C.TAPE, 3/16 IN.WIDE x “4 YD. PER ROLL ROLLS O/L- 


ae: 
ree 
ea 
hea ENG. ; ROLLS PACKED 
ess 
fe Gah 
zd 


IN #300 


ROLLS | | SUPERSEAL 


OLLS 


BAR SOLDER 
|g |COPPER MESH TAPE, IN. WIDE X YD. PER ROLL 


FILLING COMPOUND, NO. 4 
WIPING SOLDER 


COTTON YARN _Y/§ OZ.-PER ROLL 


WASTE ENDS 
47 ALOX/TE CLOTH 


/-/FT ROLL 
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GET THE 


IN COMPRESSION-CONNECTOR TOOLING 


Light-weight hand tool installs a wide 
variety of HYDENT® connectors on wire 
sizes #22 thru #10. A wire cutter and 
single indentor die for all wire sizes 
are in the nose of the tool. Other fea- 
tures are wire stripper, bolt cutter, 
thread chasers, and dies for closing 
insulation-grips. 


This HYTOOL® features one easily ad- © 
MY29-3 justed die set that installs HYDENT on ° 
commercial copper cable from #8 to 
250 Mcm. and on aluminum conductors 
#8 to 4/0. Indexing plates are used for - 
setting adjustable nest die for either 
copper or aluminum. No dies to install, 
change, identify or lose. 


. Portable, manually operated, com- 2 

Y34A pletely insulated, hydraulic HYPRESS® p 
for installing HYDENT connectors on r 

+8 Str. thru 500 Mcm. cable. Weighs ce 

only 9 Ibs.; develops 18,000 Ibs. Sup- 


plied with convenient metal carrying : 

case. ° 
Contractors with an eye on cutting connector installation time count on the Burndy 
Big 3. This Y10M, MY29-3, Y34A combination crimps practically every type and size 
compression connector on any job...adds the versatility, speed, and economy that 

result in profitable jobs. See your local Burndy distributor for demonstration, 
59-15 
Norwalk, Connect. In Europe: Malines, Belgium Toronto, Canada 
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lessen glare and provide an archi 


easing ceiling surface Housi 


ng and expose 


jj < W De y 


ee ee " * Also available with white 
RRIOG —— . glass diffusers. 


doors and outdoors, — 


Write for Bulletin R : 


Wa 


Z 


PRODUCTS GROUP 


GNX PI RG 


ELECTRIC. 
‘Art Metal Lighting Division — Clevelan Ohi 
oe {eid Bast 40th Be 


WAKEFIELD © Wakefield Lighting Limited — London, Ontario 
CO RPO RATION _ Wakefield Lighting Division — Vermilion, Ohio 


Sta-Warm Electric Company — Ravenna, Ohio 
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MORE THAN GO WAYS TO SAVE TIME AND MONEY 


The 
GRAYB. 
TEAL 


The men shown: ‘<ft 
are ready, right 
to serve your... oy 
Live you .uick 
delivery on § 
the products}ii: 
booklet, G; 
Service is ; 
Service. It in ; 
OG 15% 
recommends ‘ns 
On-the-job teq::1i<.2 
help, Most cobrs::°r< 
lines. Planned stéc:<. : 
meet your needs. F- 
counter service. $7: 
handling of wili-::. 


e Must reading for Contractors, Utility 
Engineers, Plant Engineers and Electrical F 
Superintendents, Purchasing Agents! 


ee eres. 


~ 


Qutside Salesman 


a complete line 
of raceways for 
flexible, low-cost 
wiring 
“on-the-surface”’ 


ECONOMICAL—low initial 
investment compared to 
other raceway wiring sys- 
tems ... meets all installa- 
tion requirements with a 
minimum number of fittings. 


TIME SAVING— 
“‘Lay-in’’ design(no 
fishing) helps keep 
your installation 
costs low, profits 
high. 


FLEXIBLE—surface 
mounting and two- 
piece “‘lay-in" de- 
sign of NE Race- 


Cat. No. 5291 Duplex Adapter ways mean instant 


also available in ivorine 


Plug-in adapter converts 2-wire 
duplex receptacles to temporary 3- 
wire grounding receptacles. Nothin g 
in existing system has to be removed 
except receptacle cover plate screw 
to make room for captive screw in 
each adapter. Captive screw acts as 
grounding conductor. Green binding 
screw permits connection of inde- 
pendent ground wire in ungrounded 
systems. Operates in any parallel or 
T-slot duplex receptacle with metal 
or plastic cover plates. Circle number 
1 on the Graybar postcard. 


HARVEY HUBBELL, INC. 


COPYRIGHT 1961. GRAYBAR ELECTRIC COMPANY INC. 


accessibility to meet 
changing electrical 
needs. 


MODERN -—stream- 
lined contour and 
attractive finish 
blend with both old 
or new interiors. 


DURABLE—rugged, 
heavy-dutycon- 


struction gives lasting 
strength, safety and service 


life. 


Circle number 2 on the 


Graybar postcard. 


NATIONAL ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


Because of the many appliances now 
found in the average home—and the 
consequent high voltage requirements 
—Triangle EMT is now finding wide 
residential usage. It eliminates the pos- 
sibility of children making contact with 
these higher voltage conductors with 
pins, knives and the like. } 


; 
Triangle EMT is built to last, top. It’s 
electro-galvanized on the outsidé with 
a 99.9% pure zinc coating and silver 
finished inside to give maximum pro- 
tection against corrosion. Uniform duc- 
tility is assured in every foot of thin- 
wall coating by the exclusive Triangle 
welding process .. . which eans 
smooth, accurate bends without kihking. 


For a safer home... and a more effi- 
cient one . . . recommend Triangle 
EMT on all residential jobs. For; more 
information, circle Graybar postcard 
number 3 


TRIANGLE CONDUIT & CABLE CO., INC. 


Phelps Dod ge TUFPLY Portable Used and proven in Phelps Dodge’s own mining opera- 


tions for years, this cable assures you the maximum in 


Cable For Maximum F lexibility protection in locations which are subjected to mechani- 


cal and electrical hazards. P-114-BM listing where 


and Resistance to Abrasion required. 


For information and specifications on the full line of 
Phelps Dodge cables, circle number 4 on the Graybar 
postcard. 


PHELPS DODGE COPPER PRODUCTS CORP. 


Fast Installation 


SERIES 88 


FLOOR BOXES 


The simplified assembly of © 
‘88’ Series Floor Boxes assures 
fast installation, ‘true leveling 
and quick access to wiring 
—at low cost. 


Cut Installation Costs 
with 
REYNOLDS ALUMINUM 
Rigid Conduit! 


2 a 


Our illustrated brochure shows the 

complete range of sizes, and offers 
Reynolds Aluminum Conduit weighs many hints on using this time-and- 
only 44 as much as steel. It can be | money saving conduit. For your free 
handled and installed easily, iseasy | copy, just circle number 5 on the 
to cut and thread. Graybar postcard. 


REYNOLDS METALS COMPANY 


The new Black & 
Decker Sabre Saw sti a 5 ‘ 
power-cuts clean through ge —_ 88 Series boxes are 
wood and plaster, metal pipe : packaged with metal pro- 
and sheet . . . with exclusive long- tective cap in place. Sim- 
stroke action. Unique rock ’n’ lock shoe ply reverse the assembled 
design makes your work easier yet. Blade top and install box. 
spindle turns 90° and 180° to cut in any corner, 
cut out any pocket. The Sabre Saw vibration is the lowest 
ever... its balance perfect. Wider range of blades for all- 
purpose performance. Circle number 6 on the Graybar postcard. 


THE SAW THAT 
COULD CUT A 
HOUSE IN 
HALF! 


For more information, circle 
number 7 on the Graybar postcard. 


THE BLACK & DECKER MFG. COMPANY STEEL CITY ELECTRIC COMPANY 


ae 


AUTOMATIC CABLE TAKE-UP REELITES BY APPLETON 


A newly designed weatherproof and explosion- An exclusive self-contained safety spring cartridge 
proof reelite for industrial use incorporating a permits practically instant spring replacement, 
host of new features has been marketed by if required. For full details on this new series of 
Appleton Electric Company. weatherproof and explosion-proof reelites, get 
Appleton Bulletin No. 505. Circle number 8 on 


This new model reelite, called the “RL” Reelite Graybar postcard. : 


series, features one piece lightweight uni-cast main 
frame for perfect alignment, snap-on or threaded 
collector ring and spring housing covers doing 


away with screws and allowing release in seconds. APPLETON ELECTRIC COMPANY 


HEALTHFUL COMFORT... Wesix Automatic NEW rigid geared threaders save time—cut costs 
lonix Portables: —on all large threading jobs—3 big advantages: 


© Filter out excessive positive ions 1. Only one set of high speed dies needed to 
@ Destroy airborne bacteria thread 214", 3”, 344” and 4” pipe and conduit. 
© Easy to reach thermostat Die size selector plate sets quickly to size—easy 
© Guaranteed 10 years against element burnout adjustment for straight, tapered, over or under- 
For completely automatic electric heating in one sized threads. 

or more rooms or for general auxiliary heating. 2. Jam Proof for safe power threading. Drive 
Wesix lonix unit keeps the air fresh as well as Pinion kicks out automatically. 

pure and germ-free. It is easily cleaned and safe 3. New Fast Action Cam-Type Workholder sets to 


ildren. i 
for chi re, : : size by turn of collar. Set screw holds work cen- 
For more information on Wesix products please tered for perfect threads every time 


send for free literature. Simply circle number 9 4 F : 
on the Graybar postcard. ———————______ For information, circle number 10 on Graybar 
postcard. 


WESIX ELECTRIC HEATER COMPANY RIDGE TOOL COMPANY 


i 
pau 


a 
———— 


Bad 


Only from BURNDY... | 
all three types of Connectors: 


THERMOWELD®—A perma- lw 
nent, welded electrical connec- : 
tion. Self contained, it’s quick, 
easy, economical to use. 


COMPRESSION — Available in Type CSI 


many types and sizes, HYLUG® 
is short barreled for tight 
spaces. Only one indent 


required. Type th 


BOLTED — OKLIP® for high 

strength, easy application. Rub- 

ber-like rings capture and hold 

bolts for permanence. Type KVS 
ats 

For our Industrial Pocket Catalog with'complete code infor- 

mation, simply circle number 11 on the Graybar postcard. 


BURNDY CORPORATIO! 


) 
| 


} 


BELL BOXES ... Moistureproof ! 
For Outdoor, Indoor Use 


One-gang box available with 3 to 5 open- 
ings; two-gang, 3 ta 7—in both 14” and 
34," reinforced, internal threaded hubs. Use 
with Bell Weatherproof outlets, switches, 
or as junction box. Universal type fits most 
standard covers, devices. Rugged, die-cast, 
corrosion-resistant. U.L. Approved. 


Circle number 14 on the Graybar postcard. 


BELL ELECTRIC COMPANY 


Ses te a ee ; 


NEW...GROUNDING DEVICE 
SAVES TIME, UPKEEP, EXPENSE 


An effective, long-lasting ground is provided by 
the use of the Model 300-3-FN Grounding Reel 
for Aircraft Fuel Servicing Nozzles. 


Benjamin has an extensive line of Grounding Reels 
and Electric Extension Cord Reels. For helpful 
data, circle number 16 on the Graybar postcard. 


Model 300-3-FN 


BENJAMIN REEL PRODUCTS, INC. 


O.Z. terminating, seal- 
ing and splicing fittings will 
adequately and properly handle all 
| your installation needs when using any of 
the available types of jacketed and nonjacketed 
armored cables. These fittings guarantee the user 


REDUCE 
ve OUTDOOR 
LIGHTING 

COSTS 


Four Conduit Pipe Sizes 


H42200—2” H42250—2%” 
H42300—3” H42400—4” 


Base with 3-pole 
110v receptacle 
cover 
Base with two, 3-pole 
receptacle covers: 110v 
at front; 208v in back 


© 1959 


Specify the Original HOPE GALVANIZED | 
MALLEABLE IRON POLE BASE 


Attractive, rugged lighting poles easily fabricated by combining HOPE threaded Bases 
with standard galvanized conduit. Four Base sizes permit your fixture and elevation 
selection for a limitless variety of installations. Tapped deep for strong, locking 
engagement with pipe thread. Ample chamber for conduit stubs, splicing, grounding. 
For complete Bulletin G-25, circle number 12 on the Graybar postcard. 


HOPE ELECTRICAL PRODUCTS Co. 


A COMPLETE LINE OF 0.2. 
FITTINGS FOR JACKETED AND 
NONJACKETED ARMORED CABLE 


thorough protection under all conditions 
when properly selected. 


For complete information, circle num- 
ber 13 on the Graybar postcard. 


0.Z. ELECTRICAL MFG. CO., INC. 


For low-cost installation and dependable 
operation, specify FEDERAL “Vibratone” Horns! 


Here’s a line of compact, powerful and self-adjusting 
electric horns that provide for the simplest installation 
imaginable. They mount in standard 4” square outlet 
boxes, either surface or plastered-in. Unit extends just 
14%” beyond box. Includes volume control to adjust 
from a whisper to a 100 decibels. Modular accessories 
available provide 6 mounting variations for the 3 dif- 
ferent models. Choice of AC or DC and wide-voltage 
varieties. 

The complete line, along with dimensional and other 
data, will be at your fingertips if you write for our new 
Bulletin Number 105. Circle number 15 on the Graybar 
postcard. ee 


FEDERAL SIGN & SIGNAL CORPORATION 


#350 + SF = 350-SF 


BRADY KEEPS YOUR NAME ON THE JOB 


Card mounted, self-sticking nameplates 
4 stay on the job long after you complete it 
They're “silent salesmen” that tell your 
customer to call you for future service. 
Brady nameplates are made of metallic 
aluminum foil or colorful vinyl plastic. 
They come on handy Blue Streak Dispenser 
Cards. Easy to carry—easy to apply. Just 
peel back Zip-Strip, remove nameplate, 
Press on clean, dry surface. Sticks perma- 
nently. Choice of aluminum foil or all- 
vinyl materials. 
- Cost? Little as 2c each. 
Send for bulletin and free sample. Circle 
W. H. BRADY CO. number 17 on the Graybar postcard. 


“-STOP SHOPPING CENTER FOR 


Globe Channel and Fittings can be 
used for any framing or suspension 
purpose. Set-up with a hacksaw and 
wrench, Globe Channels are com- 
pletely re-usable, can be unlocked and 
set-up again in another location. Triple 
grip lock nuts are furnished for greater 
strength and there is a fitting for any 
purpose. Fluorescent fixture hanger 
fittings, porcelain cable clamps, con- 
crete inserts, pipe clamps, shelf brack- 
ets,, beam clamps and flat plate 
fittings, as well as custom engineered 
fittings and accessories are available 
to suit every need. 

For information and literature 
showing complete range of fittings 
and accessories, simply circle number 
18 on the Graybar postcard. 


THE GLOBE COMPANY 


For reliable Time Controls, specify INTERMATIC, the unit 
that gives you all these time and money-saving features: 
e 40-Amp rating—4,375 Watts Tungsten 
e Snap-out mechanism for fast, easy mounting 
e E-Z See Dial for rapid and accurate settings 
e Front-Mounted motor to quickly check operation 
without removing entire mechanism 
e 31 cubic inches wiring space prevents cramped and 
skinned fingers 
There's an Intermatic Time Control for nearly every timing 
need. Get your free catalog showing models, specifications, 
etc. — circle number 20 on the Graybar postcard. 


INTERNATIONAL REGISTER COMPANY 


SERVICE 


postcard. 


‘Newest Shure-Set fastening kit is 


ideal for telephone installers, 
electricians, plumbers, every 
craftsman and contractor. 
MODEL R-550 Kit includes a 
work-saving Shure-Set tool, 
Shure-Drive® floating action 
hammer, assortment of fasten- 
ers. Compact, metal tool box 
takes up little space. 

Special Model K-15 for tele- 
phone installers available, too. 


Amperes 
2 303 
2/0 520 
4/0 704 


At today’s prices, aluminum SE-U saves you 
money over copper right down the line! 
Cost of braided #2 aluminum SE-U is 35% 
lower than #3 copper SE-U. Check the table 
below for cost comparison. (Neoprene jacketed 
aluminum cables offer similar savings.) 
Service Entrance Cable, Braided 
Full Neutral, Type SE, Style U 


ALUMINUM] COPPER 


Size Cost | Size Cost 
AWG MM |AWG WM’ 


SAVINGS 
$ % 


3 465/162 35 
1/0 1083|}563 52 - 
3/0 1590} 886 56 


Send for a free copy of ““K/W Service Entrance 
Cable.” Just circle number 19 on the Graybar 


KAISER ALUMINUM & CHEMICAL SALES, INC. : 


For details, circle number 21 

on the Graybar postcard. 
RAMSET FASTENING SYSTEM 
ee 


fan circulat 
room 


ductwork re 
For informa 


dential and 


postcard. 


EMERSON ELECTRIC 


vides controlled comfort level .. . no 


. . . the most complete line of resi- 


- . . circle number 23 on the Graybar 


Here’s a line of pressure contact load break 


, Switches for service entrance, feeder and indus- 


trial use that far exceeds maximum operational 
and safety requirements. Will interrupt extremely 
high short circuit currents when equipped with 
current limiting fuses. Furnished standard with 
quick-break mechanism, replaceable arcing tips, 
and double slot steel plate arc quenchers. For 
1200 to 4000 amperes, 240 and 600 volts. Avail- 


Instant high capacity air heating .. . 


es heat throughout the 
built-in thermostat pro- 


quired. 
tion on Emerson Electric 


commercial equipment 


able unmounted or in free-standing or wall- 


mounted NEMA 1 enclosures; also, dust-tight 
and outdoor enclosures. 

Our BOLT-LOC Bulletin Number 101 de- 
scribes the complete line and illustrates all the 
built-in advantages of these unsurpassed switches. 
For your copy, circle number 22 on the Graybar 
postcard. Meee 

BARKELEW ELECTRIC MFG. CO. 


Mallory Mercury Batteries 

Mallory Manganese Alkaline Batteries 

e Long Service Life 

e Long Shelf Life 

e More Sound Power 

e Never Leak 
Circle number 24 on the Graybar 
postcard. 


MALLORY BATTERY COMPANY 


NEW from BERNZ-0-MATIC 


Famous Propane Torch With 
Extra Fuel Cylinder Attached 


Here’s the tool for doing hundreds of 
Maintenance, repair and construction 
jobs with an extra fuel cylinder to give 
you up to 30 hours burning time. Lets 
you do jobs easier and faster, with 
long lasting fuel supply. 

For descriptive literature, circle num- 
ber 25 on the Graybar postcard. 


OTTO BERNZ CO., INC. 


A RED HOT ANSWER 
FOR A 
RED HOT PROBLEM! 


Collyer Silicone Power Cables are designed 
to operate continuously with conductor or 
ambient temperatures of 150°C and will 
withstand intermittent rises to 200°C. 


The outstanding heat resistance of these 
cables gives them: 


UL ELLA AAA aie 


Dependability and long life in hot loca- 
tions whether dry or moist. 


Very high current carrying capacity. 


Get full details—check number 27 on the 
Graybar postcard. 


COLLYER INSULATED WIRE CO. 


COALITION 


HANDY 
“MARK-TIME” 
TIME SWITCH 


—Install easier, 


PHILLIPS RED HEADS a4 
Cut Construction and / 
Maintenance Costs 


Hold with certainty 


TUFFLINE CONTRACTOR’S 
PORTABLE POWER 
DISTRIBUTION SYSTEMS 
Handy ... Dependable... Safe 


e UL Approved Components @ Extensions 

@ 3 Pole System Available 

e Dynaprene Cord e Easily Stored 

e Neoprene Molded e Safety Engineered 
Connectors e Easily Connected 

e Waterproof to Power 

For descriptive bulletin, check number 26 on 

the Graybar postcard. ~~ SS 


WHITNEY BLAKE COMPANY 


The Safety Switch 
That Challenges Comparison... 
BULLDOG’S 
General Duty 
Safety Switch 


Minimum Arcing 

Double Break Switching 
Arc Control 

Vacu-Break Principle 
Pressure Contacts 

Clampmatic Spring Action 
Positive Switching 

Direct Handle Operation 
PLUS...AIl Current Carrying 

Parts Are Silvered 

Available in NEMA 1 and NEMA 
3R Enclosures . . . Competitively 
Priced. For complete information, 
circle number 28 on the Graybar 
postcard. 


I-T-E CIRCUIT BREAKER COMPANY 
BULLDOG ELECTRIC PRODUCTS DIVISION 


BABCOCK , 


Is the Ladder you 
are looking for 


Good, strong 
durable 
Ladders of 
Top Quality 


Moderate in 
price and 1g 
long on 


Perfect inexpensive companion 
installation for automatic time 
control of: 
Space Heaters 
Attic & Bathroom Fans 
Garage & Outdoor Lights 
Evaporative Coolers 
For use in Homes, Motels, 
Schools, Industrial Plants. 
Variety of Timings available 
co in any standard 
x. 


Circle number 29 on the 
Graybar postcard for complete 
information. 


M. H. RHODES, INC. 


Phillips RED HEAD self-drilling concrete anchors offer the 
easiest, most economical and most reliable way to anchor 
any kind of electrical equipment . . . motors, power equip- 
ment, heavy conduit, cable trays, junction boxes, or what 
have you. . . to any concrete surface. RED HEADS are 
rapidly installed with any make or model impact hammer... - 
and their wide margin of holding power makes them proof 
against severe vibrational loads. Look to RED HEADS if 
you wish to install with CERTAINTY. 

For free technical literature, simply circle number 30 on the 
Graybar postcard. 


PHILLIPS DRILL COMPANY 


service UY - 


ELECTRICIANS demand 
these superb Ladders. The 
best ever made. For free 
literature, circle number 
31 on the Graybar post- 
‘card. 


W. W. BABCOCK CO., INC. 


postcard. 


Low-Cost Leviton — 


Hi-Lo Light Control | 
Adds ‘‘Decorator- | 
Lighting’ in Seconds 


This new two-stage dimming | 
device replaces any standard 
single-pole switch, requires only 
two simple connections. It is de- 
signed with an integral wall 
plate. Brings a touch of luxury 
to any room in a home; ideal for 
numerous commercial applica- 


tions. Rugged and efficient, it will outlast ordinary 
switches, saves current and extends lamp life when used 
in “Lo.” Best of all it is inexpensive. Listed by Under- 
writers’ Laboratories. Circle number 34 on the Graybar 
postcard for complete information. 


LEVITON MANUFACTURING CO., INC. 


No Protruding 
Ears or Bolts 


], Install 
Hanger with 
Screw or Bolt. 


with “MINNY- Convenient slot 

TWIST” for Screwdriver. 
CONDUIT 
HANGERS. 


For More Information Circle Number 36 on the Graybar Postcard. 


LUMINATOR 


UL Approved Heat and Light Infrared 
Fixtures for Indoors and Outdoors 


Luminator T3 Infrared one and two 
lamp fixtures are available in three 
reflector shapes, sizes 500 to 7600 
Watts. They give 50% more radiant 
heat than quartz tube or metal sheath 
units with 8 lumens of light per watt... 
light and heat building interiors and 
outdoor areas. For Design Manual, 
circle number 32 on 


| RT re & NO 
TALep_in- 87° 


UsnuigAT BATT 


= ~MACE IN 


the Graybar 


LUMINATOR, INC. 


BOO WATTS 
INCANDESCENT ONLY 
HI = LO 

a = 
of 


2. Hang 

Conduit in 
=< Hanger. No 
Wrestling with 
Nuts, Bolts 
or Tools. 


PRESTIGE PRODUCTS 
AT COMPETITIVE PRICES 


With a sincere desire to better serve industrial 
users, Ray-O-Vac introduces the WORKMAN 


family of lighting batteries. 
@ Available in size ‘‘D’’ ( 


WM10), size ‘‘AA’’ 
(WM40), size 6 (WM50) and 6 volt lantern 
battery (WM20). 


e Specifically designed for industrial application. 


e Write today for complete catalog. Circle num- 


ber 33 on the Graybar postcard. 
___ RAY-0-VAC COMPANY 


Cut service entrance costs! 
M&W MAST KITS 
make installations 
faster, easier! 


There’s no faster, easier way to make service 
entrance installations than with handy, 
time-saving M&W Mast Kits. Each kit 
includes all the fittings you need for 
the job: no waste, no lost time, no 
extra costs. Kits for 114, 114, 2 or 
aS 24" conduit, including split-clamp 
Kys/ conduit support, or one-hole strap _ 
with lag screws, and flashing with 
adjustable seal. You save, too, because 
kits cost less than individual fittings. 
Look to M&W, too, for a complete 
line of service entrance fittings. 
Complete literature showing the wide 
selection of all M&W fittings is available 
on request. For your copy, circle number 


35 on the Graybar postcard. 


THE M. & W. ELECTRIC MFG. CO., INC. 


ae 
2 


3. Insert 
Tongue in 
Slot. Twist 
Tongue with 
Tool supplied 
in each 
Standard 
Package. 


MINERALLAC ELECTRIC COMPANY 
= 


Now! Everything You Need To Fasten To Any 
Kind of Masonry... In One Handy Package ! 


New Rawl Contractor’s Kit puts the drills, 
anchors and screws, in the sizes you need, 
on the job where you need them. And all in 
a sturdy reusable hinged box. Each kit con- 
tains: 100 Genuine Rawiplugs, 100 Pan- 
Head Screws, 1 Carbide Drill. 


Contractor's Kits save time and trouble. 
They’re ideal for tool boxes. Come in three 
popular electrical sizes: #8, #10, #12. For 
more information, circle number 37 on 
the Graybar postcard. 


THE RAWLPLUG COMPANY, INC. 


FOR BIG MACHINE QUALITY... AT ECONOMY PRICES... WELLS aie SAWS 


Would you like to make your metal cut-off jobs easier and more efficient... be able 
to cut conduit, pipe, angles, slots, notches and bevels on the same machine at the 
job site? If so, check the New Model 300 Wells Metal Cutting Band Saw. It does all 
this—and more. Just look at these value features: 

© Capacity: 314” x 6” (3” pipe) 

e Selective Speeds: 54, 100, 190 F.P.M. 
e Gravity Feed and Automatic Shut-off 


e Rigid Construction, Well Guarded 
e Dual Purpose—Horizontal and Vertical 


e Optional Wheels and Handle for Com- 
plete Mobility 


38 on the Graybar postcard. 


NOW... The “trim look” in water 


se coolers—the new 
- OASIS ON-A-WALL 


Smart, trim styling for new 
buildings or modernizing. 
Elegant Silver Spice Vinyl 
laminated to steel enhances 
any decor . . . has unequaled 
durability. Up-off-the-floor 
design for ease of cleaning. 
Gleaming splash-proof stain- 
less steel top. Su- 
perbly engineered 
for trouble-free performance. Full 5-year 
warranty. For Bulletin 1162, including 
prices, circle number 39 on the Graybar 
postcard. 


For information on the New Model 300 Wells Metal Cutting Band Saw, circle number 


WELLS MANUFACTURING CORPORATION 


For High Temperature Wiring... 


Use ROCKBESTOS 


Silicone Rubber Wires and Cables 


Rockbestos silicone rubber power 
cable, control cable, apparatus and 
motor lead wire, appliance and fixture 
wire and lighting wire offer these 
outstanding advantages: 


e excellent heat resistance—125°C- 
200°C 

e flame resistance 

e corona and ozone resistance 

e maintains flexibility from —130°F 
to —500°F 

e excellent resistance to oil, solvents, 
fuels and chemicals 

e and excellent electrical properties 


For more information, send for the 
new Rockbestos Silicone Rubber Wire 
and Cable Selector. Simply circle num- 
ber 40 on the Graybar postcard. 


ROCKBESTOS 


Jefferson 
DRY TYPE 
TRANSFORMERS 


Jefferson’s General Mount- 
ing dry types can be installed 
on floor, wall, ceiling— 
wherever it’s most conven- 
ient. Large wiring compart- 
ments make for fast, easy 
installation. The rubber- 
cushioned core and coil pro- 
vides quiet, efficient service. 
Single phase models to 100 
KVA; three phase to 
300 KVA. 

i on the 
Graybar postcard for 
descriptive literature. 
JEFFERSON ELECTRIC COMPANY 


f me z ons +f SS Sees 


T-P ELECTRIC gives 
you Three-Phase 


Advantages on 
Single-Phase Lines! 


Incorporate a T-P Phasing Unit with a 
three-phase motor and a standard 
fusible motor control and: 

e Reduce initial and maintenance 
costs; 

e Reduce starting surge on power 
line; 

e Improve power factor; 

e Eliminate need for heavy, ex- 
pensive single-phase motors 
(Detach phasing unit when 3- 
phaseservice becomes available). 

Choose from three models to fit any 
application. For complete information 
on all models, simply circle number42 
on the Graybar postcard. 


T-P ELECTRIC & MFG. CORP. 


low cost emergency 
lighting protection 
EXIDE LIGHTGUARD 


Quality Lightguard battery powered 
units made by Exide provide protection 
against sudden darkness caused by any 
type of power failure. A must for indus- 
trial plants, schools, hospitals, stores, 
etc. Relay monitors 110 AC supply— 
keeps battery charged — and lights 
lamps when power fails. Selection in- 
cludes 100 A.H. Model E—30 A.H. 
Model A. With storage batteries 
and fully automatic two-rate charging. 
New low cost Model D dry cell unit. 
Additional lamps can be mounted re- 
motely or on unit. Mounting bracket for 
easy installation. Units supplied with 
2-wire cord set or ready for conduit 
connection. For full information, circle 
number 43 on the Graybar postcard. 


EXIDE INDUSTRIAL MARKETING DIVISION 
The Electric Storage Battery Co. 


> To obtain helpful literature on any or all products described in. 


EIGHT BALL BEARINGS IN AN — 
ELECTRIC DRILL! 


If you picked one reason why the Thor =r" 
4" Silver Line Electric Drill is the best ' 
for industrial-type service, it could beits 
exclusive eight-ball-bearing construc- 
tion. Add the triple insulated, Thor-built 
armature, precision hobbed steel 
gears, over-size switch... they all 
represent highest quality and heavy 
duty performance that can’t be beat! 
For complete information check number 44 on the 
Graybar postcard. Te ee ae 


THOR POWER TOOL COMPANY 


New LINE-FLEX® 


... the simpler, extremely versatile 
Cable Suspension System! 


CHECK THESE ADVANTAGES— 
® No Installation Equipment Needed! 
Saves Time, Cuts Labor Costs! 
Designed for Flexible OR Rigid Use! 
Outperforms Old-Fashioned Methods! 


Unique, lightweight LINE-FLEX offers obstacle-avoiding flexibility 
in one plane and non-sag rigidity in the other! Requiring no special 
equipment, tools or training to install, it can be used in non-supported 
rigid lengths of up to 14 ft. or in catenary applications of up to 400 
ft. INSTALLS IN UP TO 25% LESS TIME! Several hundred feet of 
cable may be pulled through up to three 90° bends by a 2-man crew 
without damage or distortion. 


Available in 2, 3 & 4”-dia. Galvaneal or Stainless Steel with full line 


of fittings, and accessories: FOR FREE CATALOG CIRCLE 


NUMBER 46 ON GRAYBAR POSTCARD. 
LINE-FLEX DIVISION OF PERFECT-LINE MFG. CORP. 


Big Savings 
With TRUCO™ 
Power Handsaw 
Abrasive Blades 


~ 


PORTABLE POWER WHEREVER YOU NEED IT > 
“TOLEDO 68” IS THE HANDIEST TOOL TO OWN 


ay, 


Consists of worm and gear assembly powered 
by reversible 44 hp motor. Strong, rugged, 
lightweight frame. Adaptors, optional, 
convert it for many jobs. Takes die stocks 
up to 4". Equipped with square socket 
adaptors it will do cranking, turning 
large valves, lifts and hoists. It weighs 
only 33 lbs. Can be equipped also with 
air motor, if desired. Circle number 50 
on the Graybar postcard. 


THE TOLEDO PIPE THREADING MACHINE CO. “> 


Save Money with ELECTRIDUCT 
Rubber over-the-floor wiring systems 


Stumbleproof Electriduct rubber over-the-floor wiring systems cost 
only half as much as permanent wiring systems. They’re completely 
wired and ready to plug into any wall outlet... can always be moved 
and reused. Available in standard 4, 5, 6, and 10 foot lengths—as 
well as custom lengths—these Electriduct 2 and 3 wire systems are 
equipped with duplex outlets. For free sample and complete infor- 
mation, circle number 45 on the Graybar postcard. 


ELECTRIDUCT DIVISION IDEAS, INC. 


oe 
YOU GET MORE HOLES PER DOLLAR 
WITH PRECISION DRILLS AND TAPS 


Specify PRECISION for: 


e Faster, cleaner cutting for drilling and 
tapping holes in all kinds of materials 


e Highest quality 


e Precision taps and drills madein America 
by Americans 


For information, circle Graybar postcard 


High Carbide High Speed number 47. 
Speed Masonry _—_—_ 


Taps Drills bri PRECISION TWIST DRILL & MACHINE COMPANY 


_ Sea 
GUARANTEED 
MAINTENANCE FREE SERVICE 


PRoTEX Industrial Duty Electric Cord Reels 
provide out-of-the-way storage for drop 
cord lighting equipment. 

Reels feature ease of installation, mainte- 
nance free operation. Automatic lock for 
positive stop at desired point. 

i Ten year Warranty of material and work- 
y manship guarantees service plus! 
° Two sizes offered, equipped with two conductor or 
#925 three conductor grounded cord. 
. Circle number 48 on the Graybar postcard. 


#945 DANIEL WOODHEAD COMPANY 
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Truco TruBond Break-resistant Abrasive Blades cut 
everything from toughest concrete to lightest, insu- 
lating brick. Ideal for any job where only a handsaw 
can be used. And, for many jobs, a handsaw with a 
TruBond Blade can make it unnecessary to invest in 
higher-priced equipment. Sizes from 6” to 12” in 
either 4%” or 4” thickness. For literature, circle 
number 49 on the Graybar postcard. 


WHEEL TRUEING TOOL COMPANY 


. =e 


At Last! One Multi-Purpose Model 7 Day Calendar 
Dial Time Control... Paragon 7000 Series 


Relay designed 4-pole switch offering pole-double throw action 


The newest and latest in omitted entirely. Ideal for use in schools, 
automatic timing on a public buildings, stores, factories and offices. 
weekly schedule... Newest features include: 

Paragon 7000series7day * 4-pole design with each pole completely 
calendar dial time controls with individual pee ys th poset e open position 
daily settings that distinctly separate day < - saipiada pose largest load 
and night periods. It allows you to turn any carrying capacity of any 7 day time control. 
electrically controlled system on and off Easy to install. 

automatically at different hours of each day For information, simply circle number St 
desired .. . and any day or days can be __ on the Graybar postcard. 


PARAGON ELECTRIC COMPANY 


NOW— AUXILIARY LIGHTING PROTECTION 
AT A PRICE YOU CAN AFFORD! 


# 2-15 BIG BEAM 
“LIFE SAVER” 
WILL DO THE JOB 
ECONOMICALLY — 
DEPENDABLY 


7¥2-V Dry Cell Battery 

Five Continuous Burning Hours 
Volt Meter e Two Swivel Heads 
Neon Light e Wall Mounting Bracket 


# 2-75 “Life Saver’’ 
For more information, circle number 52 on the Graybar postcard. 


U-C-LITE MANUFACTURING COMPANY 


O50 White Wiring Devices 


‘ TOP 


... 4 Bryant First 


Today’s modern architecture demands 
products that offer both qual- 
ity performance and com- 
plimentary appearance. The 
wide variety of Bryant Wiring 
Devices...in sparkling white 

. . answers this need for 
fine products in today’s 
most popular color choice 
... pure white. Bryant White 
Devices are available in 
Fashion Plate Switches, A-C 
Switches, Mercury Switches, 
and in regular duplex and 
grounding receptacles and 
both ‘‘Uniiine’’ and the new 
“Smooth-Line” wall plates, 
plus the complete line of 
BECO devices and wall plates. 


Send for descriptive literature. Just check number 54 on the 
Graybar postcard. 


BRYANT ELECTRIC COMPANY 


AMPROBE INSTRUMENTS SAVE 
TIME AND LABOR 


he = AMPROBE. Rotary Scale Models. Pocket- 
\ y, size Amprobe rotary-scale models measure 
Sgt ay amps and volts quickly, accurately (RS-3 
j also measures resistance). No need to inter- 
rupt service or cut conductors. Rotary 
scale for faster readings. Lock “freezes” 
pointer at reading. Advanced printed cir- 
cuitry laughs at rough handling. Advanced 
movement design—new internal core mag- 
net with self-shielding characteristics. 


CABLE TRACER. Now you can trace con- 
ductors 10 times faster than ever before 
and leave your helper free to finish other 
jobs quickly and profitably! Search—and 
unmistakably identify—up to ten separate 
circuits simultaneously, even in the dark 
and when color coding is absent or obscured 
by age and dirt. A pocket-size tracing sys- 
tem in itself, Cable Tracer also tests for 
opens and shorts. Circle number 56 on 


the Graybar postcard. 
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AMPROBE INSTRUMENT CORPORATION 


Feed machine tools without rigid 
conduit...with PWC Bus Drop Cable 


Now you can provide flexible branch circuit runs between overhead 
bus feeders and electrically powered machine tools and equipment, 
with PWC Bus Drop Cables. Especially valuable for machine shops 
that must align machinery to fit varied production jobs. May be installed 
from a bus attachment or feeder raceway to the machine control box; 
standard fittings may be used. PWC Cable is highly resistant to damage 
by lubricants, cooling oils, impact and abrasion. Available in sizes 
from #14 to #2 AWG, with three insulated conductors and three 
grounding conductors. 


For data sheets giving full description of PWC Bus Drop Cable (sizes, 
diameters, stranding, etc.) and accessories, simply circle number 53 
on the Graybar postcard. a 5 


PLASTIC WIRE & CABLE CORPORATION 


NEW OSTER FUSION TOOL 
\ For fast, 
economicai 
joining of 

fusable 


- ~ __ plastic pipe 


and conduit 


oN 


NO SKILLED LABOR NEEDED! Butt fusion is the strongest, quickest and most 
economical method of joining plastic pipe and conduit. Oster's new FUSION 
TOOL now makes fusion joining a simple matter. It speeds up all installations. 
Compact, and very light in weight, this unique, NEW, Oster Tool can be used 
practically any place—to complete a uniform, fused joint in seconds! 


Circle number 55 on Graybar postcard for fully illustrated brochure with com- 
plete information and prices. 


THE OSTER MANUFACTURING COMPANY 


DIAMOND 
PLASTIC SCREW ANCHORS 


me 
Engineered & Priced Right 
for Low-Cost Installations 


; Designed with effective anti-turning ribs, plus 


=) flat, concentric ribs for maximum holding 
V———///7/))7 power. Open throat permits easy insertion of 
wood or sheet metal screws. S— 


FREE CHART-GUIDE TO FASTENER SELECTION 


Send for this handy guide today. Simply circle 
number 57 on the Graybar postcard. 


DIAMOND EXPANSION BOLT CO., INC. 


NUTONE SURFACE MOUNTED RADIANT HEATER 


It’s so easy to install NuTone’s Model 9290 
Radiant Heater! Use it for new construction 
and for replacement of a standard ceiling fix- 
ture in remodeling. It mounts easily to stan- 
dard 3” or 4” outlet box—provides even heat 
all the way to the bathroom floor! Thermal- 
protected heating element prevents over-heat- 
ing. All exposed parts are Anodized Aluminum 
—won’t rust, stain or corrode. 


A NuTone color catalog describes all the 
NuTone door chimes, exhaust fans, range 


hoods, etc. To get yours, simply circle number 
58 on the Graybar postcard. 


NUTONE, INCORPORATED 


ALABAMA 
Birmingham 
Huntsville 
Mobile 


ARIZONA 
Phossix 
© Tucsen 


ARKANSAS 
Little Rock 


CALIFORNIA 
Anaheim 

* Bekersfieid 
Fresno 
Long Beach 
Los Angeles 
Oakland 

© Oceanside 
Se2ramento 
Sab Bernardino 
San Diego 
Garp Francisco 
San foge: 

© Sante Barbara 
Yan Nuys 


COLORADO 
© Sokorado Springs 
Denver 


CONNEC HOUT 
oeamden 
West Hartford 


SELAWARE 
Wiisgton 


DISTRIOT. OF 
BULUMBIB 
Weshington 


+ Sales Siice 


FLORIDA 
Ft. Lauderdale 
Jacksonville 
ami 
Orlando 
* St. Petersburg 
Tampa 
West Palm Beach 
GEORGIA 
Atlanta 
Columbus. 
Savannah 
IDAHO 
Boise 


ILLINOIS 
Melrose Park 
Peoric 
Springfield 


INDIANA 
Evansville 
Hammond 
Indianapolis 


{OWA 
Davenport 
Des Moines 

KANSAS 
Wichits 

KENTUCKY 


Lexington 
Louisville 


LOUISIANA 
Baton Rouge 
Lake Charles 
New Orleans 
Shreveport 


MAINE 
Portland 


* Sub-Branch 


Ear your free copy Ofmthe literature you need, Girele the numbers 
on the reverse of these cards and drop<fi the mail today! 


MARYCAND 
Baltiniare 


MASSACHUSETTS 
Boston 


s 
Springfield 
lorcester 

MICHIGAN 
Detroit 
Flint 
Grand Rapids 
Lansing 


eniitees 


MISSISSIPPI 
Jackson 


MISSOURI 
Kansas City 


MONTANA 
Butte 


REBRASKA 
Omaha: < 

MEW HAMPSHIRE 
Manchester 

NEW JERSEY 
North Brunswick 
Newark 


NEW YORK 


harchmont 

New York City 
Rochester 
Garden City, LT, 
Syracuse 


NORTH CAROLINA 


Rocky Mount 
Winston-Salem 


OHIO 
Akron 
Cincinnati 


Youngstown 


OKLAHOMA 
Oklahoma City 
Tutsa 


OREGON 
Eugene 
Portiang 


PENNSYLVANIA 
Allentown 
Erie 

* Greensburg 
Harrisburg 
Philadeiphia 
Pittsburgh 
West Reading 


RHODE ISLAND 
Providence 


SOUTH CAROLINA 
Columbia 
Greenville 


SOUTH DAKOTA 
Sioux Falls 


TENNESSEE 
Bristor 
Chattanooga 
Knoxville 
Memphis 
Nashville 


TEXAS 
Abilene 
Amanilo 

© Arlington 
Austin 
Beaumont 
Corous Christ 
Dallas 
El Paso 
Ft, Worth 
Odessa 
Houston 
San Antonio 


UTAH 
Sait Lake City 


VERMONT 
Rutland 


VIRGINIA 


WASHINGTON 
Sesttie 
Spokane 
Tacoma 


WEST VIRGINIA 
Charleston 
WISCONSIN 


Green 
Madison 
Milwaukee 


Se 
RS arenes 


eee 
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CALL GRAYBAR FIRST FOR EVERYTHING ELECTRicaL 


Hundreds of contractors stop, shop and buy at Graybar Counters 
every day. Here they find that Graybar stars thein 
a time Saving, money saving service cousin 

nation that can’t be v7 Ieechee 

@ For instance, there's rou 
for quick pick-ups oF of one in “wi calle 

@ There's completa catalog inforisation 

and help an cide! “enee™, 

@ There’s 4 wasehguse a Oi sine 

trical items to ehesse, tis 48 

care of any job 
 There’s moohardse 
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C-L-X SEALED CABLE SYSTEMS 
PROVIDE UNMATCHED ECONOMY! 


Available with C-L-X continuous corrugated, metallic, sheathed cable 

systems offer an unmatched combination of physical 

sheaths of steel, copper, advantages and economy. Highly resistant to all types 

aluminum or bronze of mechanical and chemical damage, and completely 

impervious to liquids and gases, they eliminate most 

« of the costly and time consuming work involved in 
conventional installations. 


Get free catalog #1043. Circle number 59 on the 
Graybar postcard. 


SIMPLEX WIRE & CABLE COMPANY 


Specify MARATHON for 
Dependable Dry Batteries 


MARATHON offers a complete line of batteries for your 
portable power requirements. 


For more information, circle number 61 on the Graybar 
postcard. 


HIGHEST QUALITY—FAMOUS FOR ENDURANCE. 
MARATHON BATTERY COMPANY 


NEW Jet Line JETMASTER makes it 
easier than ever to install pull 
lines in underground conduits in seconds 


The famous Jet. Line method of 
installing pull lines in underground 
conduits in seconds—regardless of 
bends, mud or water—by propell- 
ing a cone with carbon dioxide has 
been improved upon. Now the en- 
tire Jet Line method is combined 
into one handy, compact, easily 
portable unit... the Jetmaster. It 
makes you a one man gang for all 
conduit wiring jobs... includes 
everything you need to pull wire in 
any size, any type conduit from 2" 
to 4” ID. In distances up to 1500 
feet, it eliminates rodding and 
shaking ...savestime and money. 
Three pipe sealoffs included: 2” 
thru 1”; 144" thru 2”; 2” thru 4”. 


For detailed information, circle 
number 63 on the Graybar post- 
card. 


JET LINE PRODUCTS, INC. 


’ametany aart 


Today’s best answer to many space heating 
problems is found in the 14 ILG models with 
heating capacities from 1/2KW to 36KW. 


They’re easily installed—just mount and con- 
nect to electric circuit—and can be operated 
by both manual and automatic control. ILG 
Electric Heaters are ideal for full or auxiliary 
heat requirements—freeze prevention—isolated 
buildings—for fast clean, quiet heat anywhere. 


ILG ELECTRIC VENTILATING CO. 


SEND FOR FREE BOOKLET 


Newest specifications on Sealtite® 


Latest Bulletin No. S-544 on Sealtite, the 
original flexible liquid-tight wiring conduit 
by Anaconda. Specifications include diam- 
eters, bend diameters, shipping weights 
onall four types of Sealtite (U.A.—E.F.— 
H.C.—C.S.A.), also latest packaging. In- 
cluded is information on another 
Anaconda product, Type DSL conduit. 
Circle number 60 on the Graybar 
postcard. 


ANACONDA METAL HOSE DIVISION 
“ANACONDA AMERICAN BRASS COMPANY 


LANTERN 
BATTERY 


#122 #49NL #896 
Industrial Exclusive patented Flasher 
Flashlight No Leak Lantern & Lantern 


oa 


ILG Heaters For Quick Automatic Heat 


Special ILG features Include: 

e Whisper-quiet fan air delivery 

e Black-heat elements protected by built-in 
thermal control 

e Totally enclosed motor permanently 
lubricated 

e Individually adjustable discharge louvers 

e Suspension from ceiling or wall 

Get your free copy of bulletin DB5-100 provid- 

ing complete information. Simply circle number 

62 on the Graybar postcard. 
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MAKE THE GRAYBAR COUNTER 


YOUR SHOPPING CENTER FOR 
EVERYTHING ELECTRICAL 


_Graybar is industry’s one-stop source for every- 
thing electrical—from a simple wire nut to a 
complete packaged power and control cable 
system. A 100,000-item inventory, bearing the 
trademarks of America’s best known manufac- 
turers is available through more than 130 Graybar 
offices and warehouses located in every key U.S. 
industrial area. 


CALL GRAYBAR FIRST FOR 
EVERYTHING ELECTRICAL 


MOsT USABLE 
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Get more for your money! Specify I-T-E! Only I-T-E gives New 1961 Speed- aay 


you rugged panelboard-type construction in a residential prod- fax Catalog just 
uct...a model for every application... plus separate pack- off the press! 
gaping that reduces your out-of-pocket costs and speeds 1 in- 
stallation! Ask your I-T-E 


salesman for a 


Use I-T-E Fusible Loadcenters and you can buy the box 
new Speedfax 


separately ... rough-it-in, and add the interior and trim later 

as the job progresses. All Uni-Pak boxes have a standard Catalog so you 

144" width and fit snugly between 16” stud centers. The box almost holds it- an have a handy fs 
self in place as you secure with nails or screws to studs through quarter-inch Wick reference . 
knockouts. (Get the whole story. Write I-T-E Circuit Breaker Company, Walker 
Division, 125 Bennett Street, N. W., Atlanta 9, Georgia. Ask for Bulletin 561. 


to I-T-E products at your fingertips. 


The HEART of HOUSEPOWER sige NERVE-CENTER of the MEDALLION HOME 


WALKER DIVISION 


) |-T-E CIRCUIT BREAKER COMPANY 
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NEW WAY TO EVALUATE CABLE! 


‘VALUE RATINGS” RELATE PERFORMANCE TO IPCEA OR COMPETITIVE STANDARDS 


New Value Ratings tell at a glance the composite 
story of each Kaiser Wire construction—as it per- 
formed in as many as 25 specified tests. In each 
case a well-known standard serves as 100%: 


For power cable, the Value Rating standard is all 
specification LPCEA test requirements 


OR'NAME OF = fami Reha oe : 
Ie PRODUCT for ty pes of insulation 

and jacketing specified .. . 
percentage For portable cord, the 
COMPARISON <t< ar i¢- carvice-ner- 
Se are standard is service-per 


dollar for the least expen- 
sive cord (C.V.) as proved 
by life-expectancy tests. 


RECOGNIZED 
° m™ STANDARD 


AT 100% 


... For control cable, the standard is a composite 
of minimum requirements for eight important in- 
sulation qualities. 

Compared to these standards, Kaiser Wire con- 
structions earn Value Ratings as large as 767% — 
valid proof that the spark of quality is Kaiser 
Wire experience. 

For details and Value Rating listings, ask your Kaiser 
Wire Distributor for free K /W Value Rating Bulle- 
tins, or write: Kaiser Wire, Room 844h, Kaiser 
Aluminum & Chemical Sales, Inc., Kaiser Center, 
300 Lakeside Drive, Oakland 12, California. 


KAISER ALUMINUM & CHEMICAL CORPORATION 


KAISER INTERLOCKED ARMOR CABLE 
DISTRIBUTES POWER AT LOWER COST 


It needs no conduit for protection. It 
is flexible, forms easily. And because 
of its light weight, K /W Aluminum In- 
terlocked Armor Cable cuts installa- 
tion costs. One hundred feet of this 
aluminum-armored cablein unshielded 
5KV, 3-cedr, size 1/0 AWG, weighsonly 
125 lbs. compared to 
234 lbs. for size 2, cop- FEN TT 
per-conductor steel- 
armored. K/W alumi- [Rt h)-ae\:is 


num-armored is corro- 
363% 


sion resistant... and 
RATING 


INTERLOCKED 


its insulation has 
nearly 20 times the 
ozone resistance re- 
quired by IPCEA. 


IN COPPER AND ALUMINUM CABLES... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE! Kase om 


KAISER PORTABLE CORD SAVES 
$22.24 IN ONE TOOL’S REPAIRS 


A typical case shows how K/W Mas- 
ter Laytex portable cord can save 
$22.24 in maintenance—before a sin- 
gle repair. A new length of K/W 
Master Laytex cost the buyer $4.65; 
plus an estimated $6.00 labor to con- 
nect it. An equal length of ‘‘bargain’’ 
cord (low-priced C.V.) 
cost $2.89. But the lat- K/W 

ter was in and out for JA Sia- an \aise 
repairs five times— [Pf yagt:namnny sn) 
running up $30.00 
labor—before K/W 


Master Laytex failed aves 
once. The net saving 3 08% 
was $22.24 with K/W /Q 
Master Laytex cord. RATING 


KAISER CONTROL CABLES OFFER 
WIDEST CHOICE OF INSULATIONS 


Kaiser Wire offers the following broad 
range of control cable insulations... 
Thermoplastics: Polyethylene, Poly- 
vinyl Chloride. Synthetic rubber: Py- 
rosec® (SBR), Hydrosec® (SBR), Oil 
base, Kalzone® (butyl), Silicone. Nat- 
ural rubber: Kaiser Laytex®, the pat- 
ented liquid latex cov- 
ering unequalled for K/W 
strength and dielectric BR Waise@issh 
qualities. Add neo- i awme las 
prene or plastic jack- 
eting, copper or alumi- 
num conductor—and 
you can choose from 
hundreds of K/W ca- 
bles of extra value! 


RATING 


ot 


ALUMINUM 


| 
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NOW...a wider 


SYMBOL OF FULL VALUE 


With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of Superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 
manufacturer can match this complete General Electric package. 
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shoice of power packages 


General Electric offers efficient, 
co-ordinated Integral Distribution 


Centers for every load application 


hatever your load requirements, General Elec- 
ce offers an Integral Distribution Center that 
just right for the job. Five incoming, three 
ansforming, and five outgoing sections are avail- 
le to provide a versatile line of power packages 
tr any application. The result ... a “customer- 
signed” combination saving you the cost of 
ecial design engineering. 

And, since each Integral Distribution Center 
shipped in a single, pre-wired package*, instal- 
ion costs are lower. 


Choose from over 50 power packages 


General Electric offers more than 50 distribu- 
m-center combinations . . . with ratings from 
2% to 2500 kva. Here are the “building 
»cks” that make these combinations possible: 


Five. high-voltage terminations: air switches 
th stored-energy mechanism (2 types), oil- 
ed cutouts, liquid-filled switches, or a a full- length 
ble-termination compartment. 


Three transforming sections: liquid-filled (oil 
Pyranol}, 11242-2500 kva), open dry-type, or 
s-filled sealed dry-type (300-2500 kva). 


Five low-voltage terminations: AK _ circuit 
eaker, full-length terminal compartment, 
yided-case circuit-breaker panelboard, fusible 
connect-switch panelboard, motor starters. 


Optional features such as metering, relaying. 


Space-saving size: newly redesigned packages 
sh as the compact 300- and 500-kva units can 
ye as much as 45% of the valuable space re- 
ired by earlier models. 

For further information, call your General Elec- 
¢ Sales Engineer, or write for Bulletin GEA- 
22, General Electric Co., Schenectady, N. Y. 


r switches shipped separately 417-09 
ig. Trade-mark of General Electric Co, 


Air-filled Air-filled Terminal 
Terminal Compartment 
Compartment for cable connection to 
transformer low voltage 
Air Circuit Breaker, 
Oil-filled |, drawout or stationary, 
Cutouts electrical or manual 


Circuit-breaker Panelboar 
or Fusible-switch Panelboar 
for main or feeder circui 


_Air-interrupter 
Switch or Air- 
selector Switch 


Motor Starters 
(with circuit breakers 


Liquid-filled 
or fusible switches) 


Switch 


Liquid-filled Unit 


WIDE VARIETY of combinations is possible because of the General 
Electric distribution-center ‘‘building blocks” illustrated here. 


ALPHOLITE{t INSULATION STURDILY DESIGNED liquid- 
provides inorganic dielectric bar- filled internal structure gives 
rier for all dry-type units. transforming section longer life. 


tTrade-mark of General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Beefed up for hardest 


"eee. 


Construction jobs are rough on generators . . . but not as 
tough as Onan’s own tests. That’s why Onan plants mean 
reduced downtime and’ maintenance. Over-sized bearings, 
Stellite valves, shorter, stronger crankshafts and connect- 
ing rods keep Onan on the job when others can’t take it. 
Put an Onan on the job along-side the plants you’re now 
using. Your own records will prove Onan best, 


Stellite coated exhaust valves and valve seats. One of Exacting standards govern manufacture—years of special- 
toughest alloys known. Gives you up to 300% longer ized experience and extensive testing facilities control the 
valve life than uncoated valves. It’s the important details quality of Onan Power Plants. Over 1000 different types 


like this that make Onan more economical in the long run. and sizes of plants are produced by Onan. 


ate aes 


use...even abuse 


Onan electric plant still delivers full power 
after 12,197 hour test —equal to 487,888 miles 


grueling endurance test that lasted one 
year, nine months and 12 days could not 


_ stop Onan test plant #1068. Onan engineers 


used this production-built unit for an endur- 
ance run—and after it was all over, it still 
generated the full rated power promised on 
the nameplate. Proof that Onan’s exacting 
standards and production testing give you a 
power plant with long, dependable life built in. 

Over 1,700 other endurance units have been 
run by Onan engineers. In these tests every 
design feature and part has to prove itself be- 


_ fore it can become a part of the Onan you buy. 


In addition, every type and size Onan plant 
is tested under all operating conditions which 


could conceivably affect performance on 
your job. 

Hours of running in and testing under full 
load are givenevery Onan before it is shipped. An 
independent testing laboratory then spot tests 
Onan Plants that have already been tested by 
Onan—double assurance that every Onan will 
deliver its full nameplate rating. Only then 
does an Onan production run qualify for Per- 
formance Certification. 

Buy proven performance when you buy an 
Electric Plant. See your authorized Onan dis- 
tributor or dealer. You can depend on him for 
a lifetime of factory parts and service. He’s 
listed in the Yellow Pages. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 


World’s Leading Builder 
of Electric Power Plants 


PERFORMANCE 


We certify that when properly installed and operated 
this Onan electric plant will deliver the full power and the 
voltage and frequency regulation promised by its nameplate 
and published specifications. This plant has undergone several 
hours of running-in and testing under realistic load conditions, 
in accordance with procedures certified by an independent 
testing laboratory. 


CERTIFIED 


_ ONAN DIVISION, STUDEBAKER-PACKARD CORPORATION e 2581 UNIVERSITY AVE. S. E., MINNEAPOLIS 14, MINNESOTA 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


FROM MANUFACTURERS OF 
CONDUIT SINCE 1910... 


HIGH QUALITY 


RIGID 
STEEL | 
CONDUIT 


A TYPE TO MEET 
ALL REQUIREMENTS 


HOTKOTE—Special, hot-galvanized exterior and 
interior surfaces provide bond with concrete and 
allow easy pulling of wires. Threads hot gal- 
vanized after threading to prevent rusting. U/L 
Approved and meets Fed. Spec. WWC 581c. 


GALVAKOTE—Electro-plated exterior, including 
threads, prevents corrosion, assures long life. 
Interior surface evenly coated with baked-on 
enamel to provide smooth finish for easy “fishing”. 
Will not flake or chip. U/L Approved and meets 
Fed. Spec. WWC 581c. 


ENAMELKOTE—Both interior and exterior sur- 
faces coated with high-grade, baked-on black 
enamel. Bends, cuts and threads easily without 
flaking. Accurately cut standard gauge threads. 
U/L Approved and meets Fed. Spec. WWC 571a. 


And to complete the conduit line... 


ELECTRICTUBE EMT-—Satin-finish, close- 
grained, electro-galvanized EMT has exceptional 
corrosion-resistant life. Super-smooth interior sur- 
face permits easy fishing of wire. Bends easy... 
saves money on job. U/L Approved and meets 
Fed. Spec. WWT 806b. 


ALUMINUM-—Lightweight, corrosion-resistant, 
easy to bend and cut. Color-coded thread pro- 
tectors. Cuts handling and labor costs. Conven- 
iently packaged in 10’ lengths in all diameters. 
U/L Approved. 


DISTRIBUTED IN ALL 50 STATES 
AND THROUGHOUT THE WORLD 


CLAYTON 
MARK 


& COMPANY 
1903 DEMPSTER STREET - EVANSTON, ILLINOIS - USA. 


4540 
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Cat. No. TRP42-420S 200 amperes... 
*Trade Mark 


42 circuits 


centers fo 200 amps 
with “TWIN” breaker 


boxes. 


flexibility 


Full line of 3-phase, 4-wire load cen- 
fEnSi tee: U2 to) 42) circuliss., ceull2, 
150 and 200 amperes. 


Sequence phased for maximum 
versatility with “TWIN,” 1-, 2-, and 
3-pole breakers . . . meets NEC non- 
interchangeability requirement for 
breakers ... U/L listed. 


Snap-out interior . . . empty box 
mounts fast, leaves plenty of room to 
pull in wires . . . reversible box and 
interior . . . extra wide gutters. 


Tumbler type locking kit available... 
sealing loops . . . lugs accept copper 
or aluminum wire. 


The new General Electric 3-phase load centers now provide 
the same time and cost saving features as the popular line 
of residential “TWIN” load centers. They’re in stock now 
at your local G-E distributor, for either flush or surface 
mounting and in 12, 18, 24, 30 and 42 circuits to 200 
amperes. 12 and 18 circuit models also available in raintight 


For more information, write General Electric Company, Plainville, Conn. Ask for Bulletin GEA-7076. 


GENERAL @@ ELECTRIC 
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a” dry-type 
transformers 


Wall-mounting of this compact QHT transformer provides bonus floor space for equipment and personnel. 


Lighter, smaller 
General Electric 

(JHT transformers give 
bonus floor space 


The new General Electric QHT dry-type transformers save you produc- 
tion space because they offer savings up to 50 percent in weight and 67 
percent in size compared with competitive dry-types. QHT units up to 75 
kva have built-in provisions for wall mounting, and larger units can 
be set in out-of-the-way places near the load, saving the cost of long, 
low-voltage feeders. 


A new insulation system permits use of smaller coils to reduce size and 
weight of QHT transformers. Inorganic silicone impregnated insulation 
is highly resistant to water, dust, and corrosive atmospheres. Also, 
aluminum conductors and cold-rolled, grain-oriented silicone steel com- 
bine to give you a smaller, lighter, quiet transformer designed for years 
of dependable service. 


QHT dry-type transformers are easy to install. Units have conveniently 
placed, dual-sized knock-outs, large terminal compartments and wiring 
spaces. All wiring can be done from the front. 


QHT transformers are quiet—at least 15 decibels quieter than older de- 
signs. All have sound levels equal to or less than NEMA standards. 


You can get 24-hour delivery on most models from your nearby General 
Electric distributor. Call him for complete information, or write for 
GEA-6907A “QHT Specifier’s and Buyer’s Guide” to Section 411-16, 
General Electric Co., Schenectady 5, N. Y. 


* Registered trademark of General Electric Company for quiet, high-temperature dry-type transformers. 


Progress Is Our Most Important Product 


lille 


NEW 
QHT 


| TRANS. | TRANS. TRANS. 


| twat, af | eBrT ULT eh ddk 


45 KVA 


Save up to this 


much space with Sy Height (in.) | 2614 | 41% 30 
QHT dry-types. - | Width (in.) | DAs 5 28% 31 22 
| Depth (in.) | 19 | 26 | 19 | 282 
Weight (Ibs) | 430 | 780 790 500 
Volume 11,970 | 30,695 | 17,670 | 20,064 


(cu. in.) | | 


225 KVA 


Height (in.) 44% 60 
} Width (in.) 4] 54 56 55 


Ee || Depth (in.) 24% | 30 28 a7, 
" | Weight (Ibs) | 1500 | 2300 3000 2500 
RS Volume 44,902 |97,200 | 78,400 | 135,836 


(cu. in.) 


ek es haa _- f Transformers “A," “B," and “C” represent products of well-known 
Fn ae “s transformer mi manufacturers. Dota was token from current published 
+ an ee : information. 


Here is the tool that 
permanently anchors a 
duct strap to concrete 
with less than ten taps 
of a hammer. Without 
drilling or plugging. 


It does plenty of other fastening jobs too. 
Junction boxes, conduit clips, gutters. 
Heaters, signs, Wiremold. Using Shure- 
Set you can attach almost anything to 
concrete and other masonry materials. 
And you do it rapidly. 

How is it possible? A special steel fastener 
is inserted at one end of Shure-Set, your 
hammer blow is directed against the large 
movable anvil at the other end. The easy- 
to-hit anvil concentrates the force of the 
hammer blow onto the fastener, but within 
the confines of Shure-Set’s precision bore. 
The fastener can’t waver or skew off. Every 
swing of the hammer drives it straight and 
true into the concrete. (Note: powder 
charges are not used in this tool.) 

And Shure-Set’s austempered steel fas- 
teners never bend or break. Austemper- 
ing has given them the ideal metallur- 
gical properties for penetrating hard 
construction materials (it’s the same 


285-1 Winchester Ave., New Haven 4, Conn. 
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Shure-Set. 


heat treatment we give our powder- 
driven fasteners). These steel drive pins 
(“nails”) and threaded studs make a 
strong, permanent, compressive bond to 
concrete. For a light-duty fastening, you 
won’t find anything stronger. 
And for the few cases—such as tile or 
glazed brick—where “tap-and-turn” work 
is unavoidable, a drill holder attachment 
is provided for converting Shure-Set into 
a superior masonry drill. Still another 
attachment fits it for use in fastening sheet 
metal to sheet metal. 
Shure-Set is on its way to becoming a tool 
box standard because of its immense ver- 
satility. And because it pays for itself by 
saving time. Usually on the very first job. 
It also saves a lot of (put your own price on 
it) perspiration. 
To find out where to buy Shure-Set nearest 
2 sea you, look under TOOLS in the 
4 Yellow Pages of your directory. 


WINCHESTER-WESTERN DIVISION QSL 
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Accurate prismatic structure and lasting clarity of light- 


control lens are made possible by Ptexictas acrylic plasti 
BE FDRTS i Sire NS es NEL 


aan we Bi BES 


Control lenses molded of PLExiGLAS mounted in continuous rows in library of County of Sonoma school administration building, Santa Rosa,. 
California. Architects: Steel & Van Dyke, Santa Rosa. 


Plexiglas...for lighting that stands out and stands up 


When lighting equipment includes control lenses Full details on the use of PLEXIGLAS as a lighting 
molded of PLEXIGLAS® acrylic plastic, the result is material are contained in our 40-page technical 
illumination of the highest quality. This is because bulletin ‘“PLExIGLAS for Lighting’. We will he 
PLEXIGLAS makes possible a precisely designed op- glad to send you a copy. 


tical element that directs light to the area where it 
is required and, at the same time, minimizes the 
surface brightness of the lens as seen from nor- 


| mal viewing angles. i=Je) enl| Vi 


_ In addition, lenses of PLEXIGLAS remain free of dis- & 
_ coloration even after years of exposure to fluores- f= y aN AS 
_ cent light. They are strong and rigid yet light in 
weight, resulting in safety overhead and ease of PHILADELPHIAS,PA. 
maintenance. And the crystal clarity of PLEXIGLAS 
assures full utilization of light. In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 
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FASTER, 
MORE PROFITABLE 
INSTALLATIONS 


with factory-assembled Lrecilone 
intercom and sound systems 


Here’s one of five reasons 

why you can put in top-quality 
Huxecutone systems at lowest- 
installed-cost. Executone 
equipment is engineered for 
least assembly time on 
the job. Every unit comes 
completely assembled 
and factory-tested—even 
consoles, racks and 
reproducers. Components _ 
have plug-in terminal 
blocks, to cut hook-up 
time to a bare 
minimum. Check 
these other profit- 
building E'xecutone 
Extras: 


e EXPERT PRE-PLANNING: assistance in system layout, © INSTALLATION SUPERVISION helps you finish fast. . . 
preparation of bids and estimates. assures proper hook-up, adjustment, check-out. 


~@ COMPLETELY ENGINEERED SYSTEMS from one source—  @ NO SERVICE CALL-BACKS because Executone takes full, 
even including special color-coded wire. immediate responsibility for operation of the system. 


Start building profits the Executone way. Check the coupon below for information on 

Executone sound and communication equipment for selected building types. We'll also send 

you a convenient Conduit Selection Chart to help you cut costs in layout and installation. 

oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee en ee ee ee ee ee es 2 
Executone, Inc., 415 Lexington Ave., Dept. F-12, New York 17, N. Y. 


Send me your Conduit, Wire and Cable Chart. Also: information on Executone equipment for 
: O schools [j hospitals (J offices [J plants [] retailstores [] homes [ other. 


COMMUNICATION AND SOUND systems CO™Pany 


Address. 


city . Zone 
In Canada: 331 Bartlett Avenue, Toronto 


State. eee 
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WIRE CONNECTOR 


| _ Builders’ First Choice --Here’s Why... 


: The Wire-Nut success story is really quite easy to explain. Wire- 
| Nut is the first choice of more contractors and electricians every- 
where because Wire-Nut is so safe, so sure, so simple! Perhaps it 
just sums up as dependability. Since 1928 (when Ideal introduced 
Wire-Nut as the first successful screw-on wire connector) electrical 
men have come to depend on Wire-Nuts. They are the proven 
safe connectors that splice with a shake-proof, wire-crushing grip. 
U.L. has approved Wire-Nuts for every normal solid and/or 
stranded wire combination. And Wire-Nut screws on any wire 
combination with a simple twist of the wrist, to make the strong- 
est, most permanent wire joint known. FREE CATALOG. Write today 
for your free copy of the new Ideal Contractor Catalog. 


Sold through America’s leading distributors e In Canada: Irving Smith, Ltd., Montreal 
EAL 


Pal 
IDEAL INDUSTRIES, Inc., 1041-1 Park Avenue, Sycamore, Illinois vor 


e helping 
and af 


; in 
every 
i wind job. 
Uh 


I: CHOICE 
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©1961 VOLKSWAGEN OF AMERICA, INC, SUGGESTED RETAIL PRICE EAST COAST P.0.€,3 $2,015 WEST COAST 


What does it cost after you pay for it ? 


The $1,895* we charge for a Volkswagen 
Truck is only the beginning. 

The cost goes up every time you buy gas. 

Or tires. Or oil. Or parts. 

But. 
This isn’t the only truck that runs on gas, oil 
and tires. 


’ 


~ VW trucks average 24 mpg, regular gas. 


In fact, some VW owners say our trucks use 
only half the gas their former trucks did. 

Drivers doing 24,000 miles a year often tell 
us their VW took only $400 worth of gas. 

Where their former trucks took $800. 

It-doesn't surprise us. The efficiency of our 
magnesium-aluminum engine is a legend. Almost 
all VW trucks get over 20 miles a gallon. Some 
get 30. 

Our average is 24, 

This is due to the elimination of dead weight. 
The whole truck weighs only 2,282 Ibs. A loaded 
VW is almost as light on its feet as a conven- 
tional truck empty. 

This also means less weight on tires. Most 
trucks in our class get about 20,000 miles on a 


7 


set. We get 35,000. Sometimes 40,000. 

You save another $100 there. Every time 
around. 

Volkswagen engines almost never need oil 
between changes. And never need anti-freeze 
at all. They're air-cooled. No water to freeze 
up in winter or boil over in July. 

Service? Owners tell us they put only half 
the money into VWs that they put into main- 
taining their old trucks. 

After all, we've made the same basic model 
for 12 years now. We've improved almost 
everything in it. And then improved most of the 
improvements. 

(We try to make parts for new VWs fit old 
ones, too. Our spares are often better than the 
parts your VW came with in the first place.} 


Deliver next to nothing and still make a profit. 


Now then. 

Taking just gas and tires, the man who saves 
$450 a year will save $1,350 in 3 years—the 
time many owners take to finance a new truck. 

Does this mean the Volkswagen 
costs only $5452 

Can that be? 
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Jack Kenny Wins LOOK Contractor Award 


for residential wiring promotion 


Uses Murray 
GUARANTEED FOR LUFE 


Sales Aids to Help 
Boost Rewiring Sales 


Jack Kenny is being congratulated by Jack Catherwood of Long Island Lighting 


eae 


Co., Chairman of Residential Task Group, National Wiring Bureau and Al 
Palumbo, Long !sland salesman for Murray Manufacturing Corp. on winning 
a LOOK award. 


“ee é 
For outstanding performance among electrical con- 
tractors in promoting residential wiring.” 


So reads the citation presented by LOOK magazine 
to Jack Kenny, President of K. J. Kenny, electrical con- 
tractors in Mineola, N. Y. Jack’s promotional efforts to 
alert home owners to the need for adequate wiring to 
handle today’s appliance loads paid off in increased sales. 


The successful formula used by Jack Kenny was 
“Survey ... Sell... and Satisfy.” Find out which 
homes are still using low amp service; sell the home- 
owner through informative, hard-hitting direct mail and 
personal follow up; then satisfy him with a sound, high 
quality installation. 


The “satisfier’ used by Jack Kenny was Murray’s 
guaranteed for life, MP fully magnetic circuit breakers. 
The Murray GFL Certificate presented to the home- 
owner, when the installation was completed, convinced 
him that he had made a wise decision .. . and a satisfied 
customer is still the best advertisement for an electrical 
contractor. 

Murray promotional literature, particularly our popu- 
lar consumer stuffer, played an important part in helping 
Jack Kenny sell adequate wiring to his many prospects. 

Why not find out how you can cash in on the Murray 
Guaranteed for Life promotion program to build busi- 
ness, profits and prestige. See your Murray wholesaler 
today, or write directly to our GFL Merchandising Dep’t. 


\X MURRAY MANUFACTURING CORPORATION 


Survey: Dave Edwards makes periodic 
survey of homes with 30 amp service 
to build prospect list. 

7 of adequate wiring. 


Sell: Frequent direct mailing of Murray 
GFL promotion material to prospective 
customers sells them on the benefits 


1250 Atlantic Ave., Brooklyn 16, N.Y. 


Satisfy: Al Northup, right, is pleased with his new 
load center with Murray's ‘‘Guaranteed for Life” 
circuit breakers. 


. 


.. . SPECIFY SIMPLEX CABLE 


RUBBER, PVC, SILICONE, 
POLYETHYLENE-NYLON, 
POLYETHYLENE-PVC, 
POLYETHYLENE, TEFLON 


You name the requirement: supervisory cable for moni- 
toring and/or recording; cable for protective devices, 
for heavy magnetic trip or break devices; control cable 
for use in conjunction with high voltage power circuits. 


Simplex will supply it ... engineered precisely to 
specifications. 


Simplex control cable insulations include rubber 


(Anhydrex, Anhydrex XX), PVC, Polyethylene, 
Polyethylene- Nylon, 


Polyethylene-PVC, Silicone 
and Teflon. And they meet all IPCEA-NEMA 
standards. 


Simplex cables are available with copper, bronze, 
aluminum and steel C- L- X sheaths or with a 
variety of other jacketing materials. Also available 
are packaged combinations for power and control. 


Simplex welcomes the opportunity of discussing 
individual control and power cable problems. 
Write today, giving details. 


WIRE & CABLE CoO. 


Cambridge, Mass. 


¢ Portsmouth, N. H. 
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FOR ALL CONTROL CABLE NEEDS 


FTER 


BEFORE 
(oftice) 


A 
(oratting Room) 


Sylvania’s HO. Fixture 
provides 
NORGE Division 
of Borg-Warner 
QUALITY Lighting 
ECONOMICALLY 


LIGHTING FIXTURES BY 


SY LVANTA 


SUBSIDIARY OF 


The Norge Division of Borg-Warner Corporation in Effingham, Illinois, faced 
a common problem. They wanted better lighting in their office and drafting 
room... to eliminate shadows and glare . . . to make seeing easier . . . to enable 
engineers to perform their critical work without cumbersome auxiliary lighting 
equipment. And they wanted this new illumination system at reasonable cost. 

The happy solution—Sylvania’s HQ Series fixtures using 1500 ma (VHO) 
lamps, together with a newly-painted ceiling area. These indirect fixtures with 
75% upward component provide 120 footcandles (measured) of well-diffused 
quality illumination. Glare and shadows are non-existent. The need for supple- 
mentary lighting equipment has been eliminated. 

Sylvania’s fixtures met the final requirement, too. This system of HQ Fixtures / 
cost considerably less than other systems that had been suggested. gy 

The installation at Norge is another example of how, with Sylvania Fixtures, 
you can choose the lighting fixtures that fit the requirements of your job. No one 
fixture meets the requirements of a// installations. But with Sylvania’s fixture 
line, you can choose the lighting that fits your needs best. And you'll get top- 
flight performance from every one. 

When you want better lighting . . . look into the many advantages that 
Sylvania offers. 


— 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRopucts INC. 
One 48th Street, Wheeling, West Virginia 


—, as Te 


GENERAL TELEPHONE & ELECTRONICS 
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simplifies your wiring. 


2. Exclusive plug-in terminal blocks per- 3. Extra heavy plug-in stabs and posi- 
mit removal of units without tools, Fully tive alignment provided by TRACK- 
accessible location at front of units GUIDE drawout mechanism assure 


trouble-free electrical connection. 


4. With TRACK-GUIDE mechanism, units 5. Units can be tilted up for inspection 

- e a can be easily and safely de-energized of stabs without removing from TRACK- 

1. Centralized control saves space, cuts and locked out, or withdrawn from en- GUIDE mechanism, or fully removed 
installation and engineering costs. closure for inspection and maintenance. for bench maintenance or interchange. 


...SIX reasons why Allis-Chalmers new motor control center design is 


the center of satisfaction 


Satisfaction? It comes with every one of the new (yet fully proven) 
low-voltage control] centers from A-C. Their clean lean design saves 
valuable space. Exclusive plug-in terminal blocks cut installation 
time . . . speed inspection and removal. Track-Guide drawout 
mechanism lowers maintenance costs. Control units can be drawn 
out, tilted up, or completely removed without tools. 

Safety features of these new control centers provide sure pro- 
tection to personnel. Units can be quickly de-energized for main- 
tenance or inspection work. Units cannot accidentally fall out of 
Track-Guide mechanism during inspection or maintenance. 

Reliability . . . versatility .. . economy ... strength. . . safety. 
You name the feature — A-C motor control centers have it. Ask 
your A-C representative or distributor for all the facts. Or write 
Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 


Track-Guide is an Allis-Chalmers trademark. A-1486 


6. Mounting of pilot lights and pushbuttons on the 
removable control units eliminates failures com- 
mon with hinged wiring. 
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It’s a Breeze ! 
‘Just a Double Squeeze 


Sets Up E.M.T. 
With Original B-M Indenter Fittings 


BM-51 
Vo" Offset 
Connector 

BM-52 
%" Offset 
Connector 


ZZ 


: 


Red Throat be 
BM-21B BM-41 
Ya” Connector Ya" Coupling 
BM-22B8 BM-42 
¥%,"” Connector ¥%," Coupling 
BM-23B ; BM-43 
1” Connector 1” Coupling 


Wane? 


—— 
<SS 
— 


B-M Indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze. 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smooth rounded edges 
or bushed throat type connectors that prevent insulation damage—All steel construction with extra 
heavy gauge wall thickness. 


Briegel All Steel 
Indenter Fittings 


are U.L. approved 


B-M Offset Connector , showing how 
wires are guided over box edge. 


as Concrete-Tight. 


GALVA, ILLINOIS 


All B-M indenter type fittings far exceed the requirements of 
U. L. file card E 10863 and Federal Specifications W-F-406. 


VSED THE MOST FROM COAST 1 Of GC Oa 
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PASS 


PEC-9 EPOXY FINISH 


Corrosion-resistant 
PEC-9 white coating 
(standard) protects 
against salt spray, 
acid fumes, strong 
caustics and organic 
liquids. Eliminates 
application in field of 
special compounds. 


oars 


» i 
20 SLO 


VN Ses Se A 


Re: i eRe 


SOIGRSTREOMINONIN = ADDITIONAL FEATURES 
Heat resistant globes 
are standard in a 
choice of colors. Speci- 
fication grade porce- 
lain lamp grip socket 
and all white porcelain 
enameled reflectors. 
Lamp holder gasket 
seals off wiring and 
lamp compartments.. 
All gaskets are exclu- 
sively oil resistant 
nitrile rubber-asbes- 
tos compound and are 
we heat resistant up to 
ostNeR © 800°F. Fixtures are UL 
listed and meet Navy, 
Corps of Engineers 
and General Service 
Administration specs. 


Sold nationally through authorized distributors Also manufactured in Canada by: Pyle-National (Canada) Ltd., Toronto, Ontario 
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When dependability 
is of vital nature 
...a natural selection 


/s proven-guality 


The consistent selection of Paranite 

by Power Users in all parts of the country 

is significant of its dependability. 

Producing reliable, high-quality power cable 
has been a Paranite specialty for 71 years... 
from 600 volt network through 28,000 

volt power cable. You can depend upon it... 
“If it’s Paranite, it’s right.©” 


PARANITE POWER CABLE 


HIGH .CONTROL 
VOLTAGE CABLES 
CABLES 


STREET 
LIGHTING 
CABLES 


BE 00 Niteres 
¥ 


NETWORK 
CABLE 


Missile Bases — 


POLE AND 
BRACKET 
CABLES 


AIRPORT 
LIGHTING 
CABLES 


SERVICE 
CABLE 


Atomic Power Plant f 


near Monroe, Michigan, operated by the Power — 


r Development Company and the - 
dison Company. Paranite was 


selected to supply 600 V. network and 


5,000 V. shielded cable for the nuclear 


section. Illustrated at right is 


a typical Paranite Power Cable. _ ~~ Hl 


of the Orlando, Florida, Utilities Commission. 


From transmission line ...to power cable 
.., through control cable... Paranite 
was specified to carry the load in serving. 

this growing area. Illustrated at right 
is one of Paranites complete 
line of 600 V. Network Cable. 


provide another example of the widespread 
and diversified use of Paranite in power 
distribution throughout the nation. 
Paranite Control Cables are produced 
in a complete range of insulation and 
jacket types. Illustrated atrightis a 
typical Paranite Control Cable. 


For more information on high 
voltage, control, street light- 
ing, network, service and air- 
port cables contact your local 
Paranite representative ...or 
write Paranite Wire and Cable 
Division, Dept. 204, 2601 S. 
Adams St., Marion, Indiana. 


PARANITE WIRE & CABLE DIVISION 
ESSEX WIRE CORPORATION, Marion, Indiana 


MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 
Sales Offices and Redistribution Warehouses in all Principal Cities 


Since 1890 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1961 


How to determine proper Control Run 
for Remote Control Switches 


With remote control switches (as with 
any electromagnetically operated de- 
vice), it is absolutely essential that 
' maximum allowable run for each 
switch should not be exceeded. 


Here is a handy guide to help you 
determine admissible distances between 
switch and remotely located control 
station: 


1, Doubling the control voltage will in- 
crease the allowable run with the 
same size of wire by about 4 times. 


2. Doubling the cross sectional area of 
the control conductors will increase 
the allowable control run by 2 times. 
The cross sectional area of a con- 
ductor will approximately double 
with three gauge number sizes larger 
wire. Thus #14 has approximately 
double the area of #17, and one- 
half the resistance per unit length. 


3. Full consideration should be given 
to the use of auxiliary relay control 
for remote control switches, particu- 
larly for group installations requir- 
ing master control and for extremely 
long runs. 


The following tabular data specify max- 
imum distance between control station 
and one Bulletin 920 switch with source 
line voltage at 90% of normal. Similar 
charts are available on the range of 
ASCO “remotes.” 


B&S DISTANCE IN FEET 
GAUGE 110 V. 220 V. 
AMPERES 60 CYS. | 60 CYS.* 
‘ 14 550 1600 
30,60,75 12 900 2600 
10 1400 4200 
14 325 1200 
100,150,200 12 500 1900 
10 800 3000 


*For 208 volt system, reduce 220 volt values 
by 30%. 


sees CONTROL SWITCH PANEL 


PB= REMOTE CONTROL POINTS 


ASCO 3-pole, remote control switch, Bulletin 
920, is UL approved to 200 amps A-C, 600 v 
A-C, 250 v D-C. 


Why Mechanically Held 


A remote control switch is essentially 
a feeder disconnect switch. Conse- 
quently, it is usually installed in a 
lighting or power distribution panel 
feeding numerous circuits. In function 
the disconnect switch used should op- 
erate just like the manually operated 
type of disconnect switch—it should be 
unaffected by line voltage conditions 
and should respond only to the con- 
trol of the push buttons. 

Only a mechanically held switch 
can meet these requirements. Mag- 


The values for control run listed are for 
one switch. For installations involving 
more than one remote control switch 
connected to the same control conduc- 
tors, the values listed can be considered 
as switch-feet. The allowable run for 
group installations will be equal to the 
listed values divided by the number of 


-remote control switches operating from 


the same control conductors. Thus, if 
one switch has an allowable run of 100 


netically held contactors, which open 
on momentary line voltage dips and 
control circuit derangements, intro- 
duce the hazard of complete outage 
on vital circuits until repairs can be 
made. | 

ASCO Mechanically Held Remote 
Control Switches are unaffected by 
line voltage conditions; each switch 
includes a manual operating knob or 
handle so that the switches can be 
operated manually at any time. 


feet with #14 wire, ten switches will be 
limited to 10 feet. When switches are 
located along a transmission control 
line, calculations in terms of switch-feet 
will produce the solution. 


Dependable control hy ASCO 

New catalog 57-S2 on ASCO Remote 
Control Switches is now available. 
Write today for this basic reference on 
dependable electromagnetic control. 


ASCO Electromagnetic Control [Et 


DEPENDABLE CONTROL BY Automatic Switch CO. 50J HANOVER RD., FLORHAM PARK, N. J. » FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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The Amprobe Cable Tracer* enables you—by yourself— 
to trace ten uncoded circuits simultaneously ten times 
faster than any other method. Simply plug one end of 
the conductors to be traced into the markers (there 
are ten of them), the other ends, in pairs, into the 
pocket-sized Cable Tracer, press the button, and a 


number lights up to provide unmistakable identifica- 


tion. See your distributor or write today for more details, 


This marker frees one man from tracing cables 


Here are some typical, broad category applications: 
@ Trace commercial and residential conduit wiring. 
@ Identify circuits in intercom and p.a. equipment. 
@ Trace multi-conductor cables in control circuits. 
@ Correct errors in labeling on panel boxes. m Test 
for ae and shorts. *$39.50 (higher outside U. S.). 


z) M PR 0 BE INSTRUMENT CORP. 
is SEED. A LYNBROOK, NEW YORK 


IN CANADA; ATLAS RADIO CORP., 50 WINGOLD AVE., TORONTO 


70 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1961 


NK 


Ay ELECTRICAL EQUIPMENT 


The Industry's Best Buy In 
Safety, Performance, Durability 


LIGHTING LBOARDS ‘ S-A-W DISTRIBUTION PANELBOARDS 
Plug-In or Bolt-On Circuit Breaker Types. Last Word in Heavy Duty Fusible Protection. 


NON-COMBINATION 


Starter and Fusible Switch 
Assembled. 


POWER PLUGIN 


Plug-In Outlets 10” Centers. 
250/1500 Amps., 600-V. AC. 


COMBINATION 


Single Enclosure With 
Starter and Switch or 
Starter and Breaker. 


MIDGET BUSDUCT 
Extends Busduct System for Less Than Wire, Cable PLUG-IN MOTOR STARTER UNITS 


and Labor Costs. 100 Amps. Unfused, Fusible or Plugs into Panelboards or Switchboards. 
Breaker Plug-In Units. Eliminates Separate Motor Controls. 


No matter what the size and complexity of the project—no matter if the need is for the largest switchboard 
or the smallest safety switch—the Frank Adam name upon it is a warranty of unsurpassed quality and 
craftsmanship, protection and durability. 


Give your clients every benefit in safety, dependability and economy of the “industry's finest'’—specify, 
insist on, Frank Adam Electrical Equipment. 


Write for catalog literature 


MK SINCE 1891 
M ELECTRIC COMPANY 


.O. BOX 357, MAIN P, O.+ ST. LOUIS 66, MO, 
busduct + panelboards + switchboards + service equipment + safely switches + load centers + Quikheter 
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MAKE THE 


CHAN( 


ANDCOUNT 
YOUR SAVINGS 


ee how the switch from copper 

to Rome’s a/uminum service 

entrance cable can improve your 
competitive position. 


It’s a fact: Aluminum service entrance cable usually costs less than 
copper cable required to do the same job. Just how much less depends on 
service, size and the amount of each kind of cable you use. Check the 
tables on the right and compare the difference between the cost of copper 
and the equivalent in Rome’s aluminum service entrance cable. Then 
multiply the difference by your requirements: There’s your saving—and 
no question about it. And don’t forget that aluminum’s light weight 
makes it easy to handle. The weight it saves is weight you'll never have to 
heft, load, unload and carry to an installation site! The savings in 
dollars and ease of installation speak for themselves. If you’d like the 
complete story on performance, availability and installation, contact your 
nearby Rome distributor or sales representative. Rome Cable, Division 
of Alcoa, ed 7-91. Rome, New York. 


ALUMINUM service entrance cable from the Rome Cable Division of Alcoa 
is available in two- or three-conductor types, insulated with Underwriters 


ROME CABLE 


DE Vet tSeei oo NM 


OME SERVICE ENTRANCE CABLE 
THREE CONDUCTOR .- TYPE “SE”. STYLE “U” 


Underwriters Approved 


ALUMINUM SAVINGS 


CIRCUIT INSULATED _—_LIST PRICE CIRCUIT INSULATED LIST PRICE DOLLARS PERCENTAGE 
CONDUCTOR PER RATING CONDUCTOR PER ) 
SIZE AWG IN AMPS SIZE AWG 1000 FT. 


1/O 472 


| 150 2/0 520 
3/0 i390 4/0 704 


Sse ate Sse 


Me KILLARK “GR” SERIES JUNCTION BOX... 


available in eight sizes from 454” x 452’ x 419’’- 
to Li’’ x 12” x 814’. Choice of dome covers an 
four heights to facilitate heavy splicing or mount- 
ing terminal blocks. Also avai b le with flat blank 
covers or lens covers for instrument mounting. 
_Lens is heavy shock proof, stressed glass, as oe 
as the casting. : 
Copper-free aluminum casting with reinforced con- 
struction and convenient mounting lugs. Custom 
hubs can be placed where needed; drains and 
breathers available. Explosion-proof, dust-tight, 
and weatherproof. U. L. approved for hazardous 
and non-hazardous locations. 

There are more than 200 other Killark Junction = 
Boxes frgm which to choose the exact style and 4 


size you need for any installation, 
Write for illustrated catalog. 
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/ “Any size and style >, 
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f 
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OVER 7,500 ELECTRICAL FITTINGS AND FIXTURES 


Only Killark provides copper-free aluminum 
equipment in such a complete range of sizes 
and styles. Having the right enclosure avail- 
able for the application means greater design 
freedom, better operating efficiency, lower 
costs. 


Vandeventer and Easton 


\ 
you need—because the ' 
: Killark line 

is complete!" ___>-~ 


YOU GET FAST DELIVERY ON KILLARK ELECTROLETS 


Order from your Killark distributor. He has 
the item you need in stock for immediate 
delivery. If not, he can get it promptly from a 
nearby Killark warehouse. There are 18 of 
these dependable supply sources located 
throughout the United States and Canada. 


ELECTRIC MANUFACTURING COMPANY 
Ave. . Site towle 13, Mis's.ouri 


In Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. 
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General Electric 
brightest 40-watt 
fluorescent ever 


Here’s money-saving news for 40-watt fluorescent users. General 
Electric’s NEW F40 gives a 7% bonus in light at no extra cost. Now 
your customers can get their desired lighting level with fewer lamps 
and fixtures. Or they can increase their existing lighting level with- 
out spending a single extra penny for lamps, fixtures or electricity. 
Only General Electric offers this bonus in standard 40-watt 
“white” fluorescent lamps. The G-E NEW F40 is rated at 3100 lumens 
in popular cool white, 3250 in white or warm white—extra light 
worth 15¢ to 30¢ a lamp to most of your customers. Yet y : 
the list price for this lamp is the same as ordinary ‘ 
fluorescents. 


i 


LIST 
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announces the Me 
Pool-white < ~ 
made... MLS 


The bonus of light your customers get with General Electric’s 
NEW F40 is made possible because of these G-E Premium 
3 construction features: 


1. G-E wattage-miser electrode helps convert 
power ordinarily lost in the cathode into 
% ~ useful light—free. 
2. New, more efficient gas mixture. 
see, 3. New electronically screened bonus-phosphor. 
ee And all these light producing features are available for the first 
time in a lamp that sells for the same price as ordinary fluorescents— 
only $1.80 for the popular cool white, $1.85 for other “white” colors. 
Designed for both Rapid Start and starter-type circuits, the 
NEW F'40 has a life rating of 7500 hours for most circuits (6000 
hours for systems installed before 1954). To get 7500-hour life in 
pre-’54 circuits, F40/54 lamps are available. They give the same 
light as ordinary 40-watt fluorescents (2900 lumens) and list for 
the same price ($1.80 in cool white). General Electric Co., Large 
Lamp Dept. C-122, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 
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S/MPLEST, MOST FOOLPROOF N. |. SYSTEM BY FAR—NO SPECIAL TOOLS REQUIRED FOR INSTALLATION Simplifiec 
Safetybreaker system eliminates fussy keying systems, makes it impossible to incorrectly position tabs. Here’s the Safetybreaker method: 
4 Simply tear off soft plastic spacers to loosen 


2 Plug in breakers in top portion of panel. 
locking-bar screws, and let locking bar drop. 


3 Plug in remaining breakers. Tighte 
Slide bar to top of panel. 


two screws to lock the NI system. 
ht ¢ = - 

ae. [fare 

= 06 hla 


Why settle for an old-fashioned “basement gray’ box ? 


Get this new, smartly-styled 
safetybreaker...it 
doesnt cost a nickel more 


(and often costs less!) 


Here’s a bonus in beduty and protection 
that gives you—and your customers—extra 
features at no extra cost. 


Modern appliance styling lets you 
show how good your wiring job is. This 
soft sandalwood finish belongs upstairs, con- 
venient to the kitchen, saving you on those 
heavy wiring runs. 


Eliminates housewife confusion 
and saves you unnecessary call-backs. Simple 
as a light switch, with easy-to-see ‘‘on’’ and 
“off’’ positions. There is no tripped mid- 
position to harass the homeowner, no calls 
for you to reset the breaker because the 
housewife mislaid or misread instructions. 


Inside as superior as the outside. 
Won’t rust, won’t corrode because every 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin e Division: Airborne Instruments Laboratory e Subsidiary: Cutler- 
Hammer International, C. A. ¢ Associates: Cutier-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S. A. 


operating part is either stainless steel or 
heavily plated. Double protection with mag- 
netic trip for short circuits and bimetal trip 
for sustained overloads. Easier to install with 
plenty of wiring room, no knuckle-skinning 
wire guides. 

Want to know more about Cutler- 
Hammer’s New Safetybreaker? Write for 
free 36-page Safetybreaker Selection Guide. 
Better yet, see your Cutler-Hammer dis- 
tributor and let him show you personally. 


What's new at Cutler-Hammer? 
This new Safetybreaker is typical of the 
better products you'll be getting from Cutler- 
Hammer .. . results of new engineering 
talent . . . new facilities . . . a new creative 
atmosphere at every level. 


Ei 


CONTROL 
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The best ears agree 


Hevi-Duty Dry-Type Transformers... 
SO quiet you'll get no complaints 


Schools, hospitals, motels, hotels... 
wherever quiet is the first order of 
business you'll find Hevi-Duty 
dry-type transformers your smartest 
choice for installation. 

Cores and coils are especially de- 
signed to give low decibel ratings. 
Moisture and corrosion-resistant poly- 
merizing varnish is baked on in two 
separate operations. Besides giving 
excellent electrical protection, this re- 
sults in substantially reduced noise 
levels. All laminations and compo- 
nents are bonded together tightly to 
cut vibrations. 

Be sure you obtain these features. 
Specify Hevi-Duty transformers... or 
write the following into your specifica- 
tions: Coil and cores ‘‘double-impreg- 
nated with polymerizing varnish.” 


For more information, write for Bul- 
letins 100 and 200 or call your nearest 
Hevi-Duty sales office. 


Designed sound levels for typical 
Hevi-Duty dry-type transformers 


SINGLE-PHASE THREE-PHASE 


DECIBEL DECIBEL 

KVA RATING KVA RATING 
1.0 33 6.0 38 
7.5 33 9.0 40 
10.0 40 15.0 44 
20.0 44 30.0 43 
37.5 44 45.0 45 
75.0 45 112.5 45 
100.0 45 150.0 45 
167.0 45 225.0 50 
250.0 50 300.0 50 
500.0 52 500.0 53 


Transformers up to 1000 KVA can be supplied 
with sound levels of 45 decibels. 


af, Tabane 


Dry-Type Transformers 
Constant Current Regulators 


Cly 


i ? 


HEVI-DUTY 
ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 
A Division of Basic Products Corporation 


H-31-61 
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New! 
SPANG 


BLUE STAR CONDUIT 


Now—from SPANG comes a new improved galvanized 
rigid steel conduit. Here’s what it offers you: 


NEW — best thread protection 
available against rust 


. .. a smooth, uniform zinc galvanized coating on every 
ridge and valley of every thread . . . easy coupling—can 
be hand tightened the whole way . . . no thread chasing 
. . . MNO excess zinc . . . Preece-tested to assure quality 
and dependability. 


NEW —double galvanizea coating on 
the conduit for extra corrosion resistance 


... inhibits white rust formation .. . eliminates flaking of 
finish . . . has that fine sPANGLEAM appearance. 


EE 


NEW — better packaging for easier 
handling 


. .. bundled in steel strapping in sizes up through 2”... 
shipped on a one-ton rectangular lift for convenient transit 
by lift truck...cuts handling costs—makes inventory easier. 


* * * 


Save installation time, get top protection against rust and 
corrosion with new SPANG Blue Star Galvanized Rigid 
Steel Conduit. See your nearby SpANG Distributor for 
complete details and samples. 


SPANG Blue Star Conduit is one of the many fine products 
produced by National Supply Division, Armco Steel Cor- 
poration, Two Gateway Center, Pittsburgh 22, Penna. 


ARMCO National Supply Division 
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book. Cornish Wire Go., 50 Church St., New York 7, N.Y. 


C NEW 
SAFETY- 
GROUNDED 
CORNISH 
\ POWER-LITE 
LINE 


FOR TEMPORARY LIGHT OR POWER-Be sure of total safety on every job—use 
grounded Cornish portable POWER-LITE LINE. Rated at 125 volts—15 amps, 
UL-approved POWER-LITE LINE has weatherproof, molded-on 3-conductor 
male and female connectors. Double-outlet plugs, too, have ground wire. Lamp 
outlets are molded with shade-holder grooves for guards or reflectors. 
Molded hangers make installation easy as driving a nail. 


Distributors are everywhere—coast to coast. See your phone CORNISH 
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Better Times Ahead 


Conceding some late summer doldrums there is an increasing number of 
signs that the national economy is hitting a new and more vigorous pace. 
Prospects are excellent for a sustained period of strong and even spectacu- 
lar economic growth through 1962 and beyond. 


The electrical industry should fare very well indeed in these coming 
months because it will be participating not only in the general upturn but 
also in its own advancing technology. A more favorable economic climate is 
bound to encourage broader markets for more sophisticated and advanced 
poe systems, lighting applications, heat, power, communication and 
control. 


While construction volume has held up handsomely through many months 
of business uncertainty and recession, the psychology of these times has 
had a restraining influence on electrical systems design. Under recession 
pressures budget-paring on construction projects becomes an end in itself 
and electrical work invariably suffers. 


Better times will help to dispel a lot of prideless austerity in design and 
allow more emphasis on value, quality and performance. But the electrical 
industry has got to learn to take a much firmer stand in its own and in its 
customers’ interests against so-called economies achieved by arbitrarily cut- 
ting the electrical contract, and stripping it of advanced features and pre- 
mium values. 


The times ahead present both challenge and opportunity. There are many 
new products, systems and standards of exceptional value and utility for the 
customer ready and waiting to be incorporated into practical working instal- 
lations. New frontiers of lighting performance are in prospect. Electric 
heat in many areas is hardly off the ground. And the markets for new con- 
cepts in control and communications are yet to be explored. 


A dynamic up-sweep in the economy deserves a rededication on the part 
of the electrical industry to real values and a strong sense of obligation to 
the public. Many important developments can reach the public effectively 
only with the active support and encouragement of electrical engineers and 
contractors. The customer has to look to us for expert advice, guidance 
and ultimate performance. He has a right to expect, not the least or cheap- 
est, but the very best of our goods, services and talents. 


KNOW YOUR 
SYMBOLS 


This symbol stands 
for fusible switch 


Wk @ 
This symbol stands 
for QUALITY 


indoors and 


All BullDog general-duty safety switches, in either in- 
door or raintight enclosures, combine these outstand- 
ing features for maximum safety and dependability: 
e@ Minimum arcing—double-break switching 
e Arc control—Vacu-Break® enclosed chamber 
e Pressure contacts—Clampmatic® spring action 
e Positive switching—direct handle operation 


THE SAFETY SWITCH THAT CHALLENGES COMPARISON! 


BullDog’s general-duty 
safety switch—-a star performer 


OULT a 


. .. Plus, all current-carrying parts are silvered. And 
with BullDog, you sell a complete line, competitively 
priced, that fills all over-the-counter calls for general- 
duty safety switches. The switches are available in 
both NEMA 1 and NEMA 38R enclosures. Challenge 
our field representative to prove these switches are 
the finest . . . or write BullDog for details. 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


BULLDOG ELECTRIC PRODUCTS DIVISION 


@ |-T-E CIRCUIT BREAKER COMPANY 
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ELECTRICAL 
CONSTRUCTION 


AND MAINTENANCE 


Total Economic Activity 
Industrial Production 
Personal Income 

Total Employment 

New Construction 
Housing Starts 


Electrical Construction 


SEVENTH ANNUAL STATISTICAL SUMMARY 


ECONOMIC OUTLOOK 
(Trends for 1962) 


Indicator 


*Change from 1961 
EC & M estimate, mid-1961. 


PLAN NOW FOR 


+10 1o 


Up—8% 


Record Electrical 


Grown w 1962 


Our economy, surging upward at an accelerating pace and pressured by 


increased spending by Government, business and consumers, supports 


an optimistic outlook for record growth and progress for the electrical 


industry through 1962. 


By Berlon C. 


Cooper 


@ The National Economy 


spectacular growth over the next 

15 months, or through 1962. This 
optimistic outlook is substantiated 
through analysis of each and every 
economic indicator, and especially 
through analysis of cyclical fluctua- 
tions of such indicators as gross na- 
tional product and industrial pro- 
duction over the past several years. 
The historical pattern of some of 


Te U.S. economy is headed for 


the more important national econ- 
omy indicators is presented in this 
report, on a short-range basis, or 
generally for 1958 to mid-1961. 
Each of these indicators, however, 
should be analyzed in the light of 
the current status of the economy, 
of current spending plans of the 
Federal government, of an ex- 
panded consumer buying power, of 
the impact of government and con- 


sumer purchases on production in 
the months ahead, and of all eco- 
nomic forces expanding further and 
reinforcing one another. 

Consider gross national product, 
for example. Beginning in mid- 
1959, GNP declined from an annual 
rate of nearly $490 billion to about 
$475 billion by the end of that 
year, due primarily to the extended 
steel strike during this period. Then 
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SEVENTH ANNUAL STATISTICAL SUMMARY 


GROSS NATIONAL PRODUCT 


(Billions of Dollars)* 


Economic activity for 1961 as a whole will 
rise slightly over 2% from 1960, about 
the same as 1960 rose over 1959. But the 
annual rate by the end of 1962 will rise at 
least 8% above the current annual rate, 
based on the mid-1961 outlook. The out- 
look is for an annual rate of at least $570 
billion by the end of 1962. 


58 59.60", 61°162 be 2 eis [ a 


RKE HK 
1960 Ig9g1*** 

* Current dollars *** Current dollars, seasonally-adjusted annual rate. 
** EC&M estimate, Mid-1961. Source: Office of Business Economics, Dept. of Commerce. 


INDUSTRIAL PRODUCTION 
(FRB Index)* 


Switch from inventory liquidation to re- 
placement, rising consumer purchases of 
both durable and nondurable goods, and 
expanding government spending for arms, 
public works, housing and other capital 
goods (Federal, state and local) will put 
new pressures on industrial production in 
the months ahead. 


‘ 
=957 <== "100 
** EC&M estimate, Mid-1961. - 


4} in 1960, it quickly rebounded to 
EMPLOYMENT AND UNEMPLOYMENT $501 billion during the first quarter, 
tMillionstohePatsone) to $505 billion in the second quar- 
bee ter, then declined slightly through 
Employed Hl Unemployed CI Civilian labor the first quarter of 1961 : slighty 
under $500 billion. Thus, from 
mid-1959 through the first quarter 
of 1961, economic growth was at an 
approximate standstill, or actually 
on a plateau but showing no growth, 
Then, during the second quarter of 
this year, GNP rebounded to an : 
annual rate of $515 billion, and 
continued at this level, due to the 
usual summer lull, through the 
third quarter. Already, production 
is picking up and GNP is respond- 
ing to the usual autumn surge, will 
R probably reach an annual rate of 
1958 1959 1I960 $535 to $540 billion by year’s end. 
* As of May, 1961 Economic growth through 1962 is 
Source: Bureau of Labor Statistics, Dept. of Labor. expected to continue at a rate of 
about 8%, taking into account the 
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PERSONAL INCOME, TAXES, DISPOSABLE PERSONAL INCOME 


Personal income has continued 
fo increase from year fo year 


since 1958, notwithstanding the 
economic downturn of 1960-61. 
But consumers increased sav- 
ings while they curtailed their 
Spending. 


(Billions of Current Dollars) 


Personal Taxes Disposable 
Income Federal State Personal Income 


S179. 
337 .3 
354.2 
370 .0* 
393 .0* 

Quarterly** 

1960—1st : ° : 347 .0 
354.1 
CY Lobe. 
358. 1 
357 .2 


363 .0* 
*EC&M Estimate, Mid-1961. 
** Seasonally-adjusted annual rate. 
Source: Office of Business Economics, Dept. of Commerce. 


CONSUMER SPENDING CONSUMER CREDIT 
(Billions of Dollars) (Billions of Dollars) 
Personal Install- Nonin- Total 
Durable Nondurable Consumption ment stallment Consumer 

Year Goods Goods Services Expenditures Year Credit Credit Credit 
1958... 37.6 141.9 113.4 293 .0 TOS Bie erie 34.1 11.5 45.6 
19959 5, ck 40.0 147.9 120.7 311.0 TO59te et 39.5 12.6 52-1 
1960... 43.6 152.4 131.8 327.8 TOGO eee tate AB 3 12.8 56.1 
1961*.. 39.2 153.0 136.6 328.8 1961 eee 42.0 12.0 54.0 
*For Ist quarter 1961 only, sasonally-adjusted annual rates. *End of April, 1961. 


Source: Office of Business Economics, Dept. of Commerce. 


economic pressures which are now 
indicated. 

Similar patterns exist in the 
GNP growth curve at two recent 
periods. In mid-1953 GNP declined 
slightly to mid-1954, then re- 
bounded sharply to the end of 1957. 
Again, from mid-1957 to mid-1958, 
GNP declined slightly, then surged 
upward to mid-1959 when the steel 
strike halted the climb. 

Industrial production has fol- 
lowed about the same cyclical pat- 
tern as that indicated by GNP, ex- 
cept that the declines have been 
more pronounced, and the growth 
rates have been greater. The pro- 
duction declines and periods of 
growth have coincided with those 
for GNP. The FRB Index of indus- 
trial production in July was 112% 
(of 1957 average), exceeding the 
previous record of 111% in January 


Source: Office of Business Economics, Dept. of Commerce. 


PERSONAL SAVINGS 


(Billions of Dollars) 


59 


Source: Dept. of Commerce. 
* Seasonally-adjusted annual rate, Ist Q., 1961 
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SEVENTH ANNUAL STATISTICAL SUMMARY 


COST-OF-LIVING 
(Consumer Price Index: 1947-49 = 100) 


130 
t25 
120 
TES 
56 5/5 5B OO eno J BS eee ON D J FM. osAy\c aaa 
i 1960 196] 
Source: Bureau of Labor Statistics, Dept. of Labor. 
FEDERAL GOVERNMENT SPENDING AND GROSS DEBT 
(Billions of Dollars) 
Veterans’ Agriculture 
Major Services and 
Fiscal National and Agricultural All Public 
Year Security Benefits Resources Interest Other Total Debt 
OSB. te ue ome eee 44.1 5.0 4.4 TF 10.1 71.4 276.3 
HOD Gee st precedes ores 46.4 52 6.5 TA 14.5 80.3 284.7 
HO GO rewire cays cut eeece 45.6 5:0 4.8 Ox3 Whe? TAVE) 286.3 
NETS) Neon inc A BIS 288 .8 
Source: Federal Reserve Bulletin. 
FEDERAL GOVERNMENT INCOME 1960, and is expected to climb to 
(Billions of Dollars) about 120%-122% by end of 1962. 
Disposable personal income, or 
Fiscal Individual Corporation Excise All income after taxes, has been grow- 
Year Income Income Taxes Other Total ing steadily since mid-1958, while 
Seah TS Tar eee Sate re eta prices have remained relatively sta- 
DPOB Ree aces ccton BANd, 20.0 8.6 5x1 68.6 ble. Thus, consumer buying power 
NO SO. see Seta 36.7 We 825 5.4 67.9 is at an all-time high. In fact, per- 
NGGOR S25, aes 40.7 215 9.1 6.4 77 8 sonal income has been rising at a 
MOGI i veh eoene 2 77.6 faster rate since 1958 than GNP. 


Source: Federal Reserve Bulletin. 


STATE AND LOCAL GOVERNMENT SPENDING 


(Billions of Dollars) 


£24 Revenue 
50 


MB Expenditures 


45 


40 


35 


30 


Federal government spending is 
at an all-time high, is destined to 
continue its climb at least over the 
next two or three years. Budgeted 
expenditures in fiscal 1961 were 
$81.5 billion, while tax receipts to- 
taled only $77.6 billion. Budgeted 
expenditures for fiscal 1962 are now 
estimated at about $88 billion, fol- 
lowing recent additional authoriza- 
tions for national defense. Admin- 
istration economists and officials 
believe that the expanded economy 
will provide the necessary addi- 
tional revenue to meet the higher 
spending plans. 

State and local government 
spending is increasing at a rate of 
about 10% per year, and revenues 
are increasing at about the same 
rate. Revenues are not matching 
expenditures, and higher taxes, or 


55 56 ig 58 59 further Federal subsidization, is 
Source: Federal Reserve Bulletin. needed to maintain balanced 
budgets. 
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by a booming national economy, 

will soar to new records during 
the next 15 months. Practically all 
segments of the industry will par- 
ticipate in this upturn. 

During 1962, new records will be 
set in electric power production and 
sales, in electrical construction 
work, in lighting equipment and 
light source sales, in electric space 
heating jobs installed, in electric 
machinery and equipment produc- 
tion and sales, in electronics pro- 
duction, in over-all electric appli- 
ance sales, and in other phases of 
electrical industry endeavor. 

This optimistic outlook is sup- 
ported by trends and growth pat- 
terns now indicated and rapidly 

_ emerging for the nation’s economy, 
and especially for those segments 
of the economy on which the elec- 
trical industry is most dependent 
for its growth. Trends and growth 
patterns for some of the major eco- 
nomic factors are given in the ac- 
companying charts and tables, as 
well as for some of the major seg- 
ments of the electrical industry. 

Since the nation’s economy has 
coasted along for the past couple 
of years without any significant 
growth (GNP actually declined in 
the 3rd and 4th quarters of 1960, 


T=. electrical industry, bolstered 


and ist quarter 1961), the forces 


contributing to the outlook for an 
economic boom already getting un- 
der way show up in existing and 
growing economic pressures, rather 
than in the statistical record. Bas- 
ically, these pressures include: 1) 
an increasing demand for consumer 
goods and services; 2) a change 
from inventory liquidation to in- 
ventory accumulation; 3) an upturn 
in capital spending for plant and 
equipment; 4) disposable personal 
income and personal savings are at 
record highs; 5) government spend- 
ing is at record highs, and increas- 
ing; and 6) new construction activ- 
ity has again started to expand. 
These forces are interacting, and 
_tend to reinforce one another. When 
combined with the record of a $515 
billion economy at mid-1961, these 
) forces add up to a boom by year’s 
end, and a possible superboom in 
_the year ahead. 
_ Just how sound this economic 
growth may be is another subject, 
and beyond the scope of this report. 


_As a matter of record, however, it 
: 


’ 
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The Electrical Industry 


ELECTRICAL WORK IN CONSTRUCTION 


(Billions of Dollars) 


6.0 
5.0 
4.0 
3.0 
2.0 
1.0 : 
1958 1959 1960 1961* 1962* 
* EC&M estimate, as of mid-1961. 
1961 ELECTRICAL CONSTRUCTION 
(Millions of Dollars) 
Type of Construction Volume* 
Private Funds 

PAST Ce KS TT PES Un ame Siggy Tits ecP SR ANC gee 905 
Wiclustiicmeeneey tecees cra tents eis dl ch el aL MN eae Atle bu 527 
Gomme rciclocimelsinstitUflonalsrc-c o-< da ;scccdce, 2 ccotevacers we sls 'snece ckecaumlaus 950 
WEL PT 13 so SoS A ee alll: | ae eR age a 407 
HROULMINS. =, Wie Sei, Sa Pe aie ei an ape a ea PE 91 
ete ate Ree eter ene neki sh ccdtacas aoe, cub btere Eanes chased aeahedens 10 

ROTC GETAVCHe e cate ete oN Sr et hei aysiial a erasé ete ebeib > ove 2,890 

Public Funds 

RESIGENUC tn PRM ETS She oS oot) es bck letheeale wee e nee 27 
ICUS LACLIN at ere eset cet ree any. te RISC «CMa aren col ateteree verbiw 6 68 
EQUCCHONICL outa Meet Re raE Pet es eet ewes 6 hace ale ios Gas! Cl as 392 
IREStHRUNION Cl Ween Meee cia SPW cs hace hte aNd oe igs a tey's PME 
[SRELPRGREVGE Sats accel eh SE ROP PRERPT EEE Re PTET Ee CC 43 
BighwiciyacmdicOnsenyahOnicscs crera sla cee seer ities aieisyaten ol tye cate 290 
COME 3.4 2 DORR re BESS OLE oh Ss EEL Ne ne a 20 

MONGIERUDNCeMewet eerie sik on o ce ee oiccc otal siateco oles ele ee 1,053 
Total for new construction............... ccc eee e cece ees 3,943 
Total for modernization and repair................002-0 00 1,400 
Total electrical construction work................0c0ceeeeee 5,343 


*EC&M estimate as of mid-1961. 


should be pointed out that some 
government officials are already 
concerned that this anticipated 
boom may get out of hand; that 
anti-inflationary measures may 
have to be adopted later on. Con- 
sider the $515 billion GNP total at 
mid-1961, for example. It includes 
government spending, as well as all 
other private spending for goods 
and services. And government 
spending at mid-1961 consisted of 
approximately $100 billion annual 
rate by the Federal government 
(including Social Security and 
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other social and welfare payments), 
and approximately $60 billion by 
state and local governments—or 
combined, about 81% of the $515 
billion GNP total. 

Federal spending is now increas- 
ing at the sharpest annual rate in 
peace-time history, with prospects 
for an accelerating pace in the fore- 
seeable future, for national defense, 
foreign aid, military expansion, 
space age research and develop- 
ment, and domestic economic and 
social programs. It is the Admin- 
istration’s hope that national eco- 
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ELECTRICAL WORKERS’ HOURS 
AND EARNINGS 


Average Average Average 
Weekly Weekly Hourly 


ELECTRICAL WORKERS IN CONTRACT CONSTRUCTION 
(Thousands of Workers) 


Year Hours Earnings Earnings 

VOSB a stealer 383 = $135) 97 eo eos 

TOS Oe ete vireo cts 38.4 142.08 3.70 

19 GO ssa shetvarsiceers 38.4 149.38 3.89 

1960—Apr..... 38.3 147 .07 3.84 

—May-.... 38.5 148.23 3.85 

—June..... 38.7 149.38 3.86 

—July..... 38.7 150.93 3.90 

—Aug..... 38.9 ISste 32 3.89 

—Sept.. 38.7 151.70 oEv2 

—Oct..... obE 155.62 3.98 

—Noyv...... 37.8 149.31 3.95 

——Dech wae VLE 148.92 3295 

98 59 60 AMJJASOND JFEFM 1961—Jan..... 38.4: » 153060Reaeoo 
1960 196] —Feb..... 38.5 154.39 4.01 
—Mar..... 38.8 156.36 4.03 


Source: Dept. of Labor, Bureau of Labor Statistics. Source: Dept. of Labor, Bureau of Labor Statistics. 


nomic growth will expand ade- 
quately so that existing tax rates 
will create enough revenue to meet 
these expanding Federal expendi- 
tures. If not, then additional taxes 
will be imposed. Also, in case of 
inflationary pressures, actions are 
being readied to hold inflation in 
check—including price, wage and 
inventory controls, and a possible 
clamp-down on credit by FRB. 


Electrical Construction Work 


The outlook for electrical con- 
struction work in 1962 is for an 
increase of about 8% over the total 
for 1961. The total dollar volume 
is set at $5,770 million for 1962, 
which compares with an estimated 
$5,343 million total for 1961. This 
increase will result from two fac- 
tors—an increase of about 4% in 


new construction, and a further 
increase of about 4% for advancing 
standards and expanding tech- 
nology. 

A breakdown of electrical con- 
struction work being done this year 
is shown in the table “1961 Elec- 
trical Construction.” Analysis of 
this table indicates that over half 
of the dollar volume (54%) comes 
from new construction paid for by 


private funds, and one-fifth (20%) 
comes from new construction paid 
for by public funds. The remaining 
26% of electrical construction work 
is for modernization and repair. Ay 

The number of electrical workers _ 
now engaged in contract construc- 
tion is averaging about 5,000 more 
than for the similar period of 1960, 
but this number should increase if 
residential construction continues 
to pick up as now seems likeiy. 

The average hours worked per 
week by electrical workers is pick- 
ing up fractionally, while weekly 
earnings are up 4.4% from a year 
ago, and hourly earnings are up 
4.7% from the similar period of © 
1960. > 


GROWTH OF NEW CONSTRUCTION 


(Billions of Dollars) 


Bi total«» 


New Construction Activity 


In 1960, construction suffered its 
first annual decline since the end of 
World War II. Building dollar vol- 
ume had made annual gains for 15 
years in a row. The drop was only } 
2%, from the 1959 record of $56.0 — 
billion, to $55.6 billion, and may be 
attributed principally to the $2 bil- 


58 6|** 


* New statistical series includes Alaska and Hawaii. 

** BDSA estimate, mid-1961. 

*** EC&M estimate, mid-1961. 

Source: Business and Defense Services Adm., Dept. of Commerce. 
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i Actual Estimate* % Change 

Type of Construction 1959 1960 1961 1960/1961 
TOTAL NEW CONSTRUCTION..................055. 56,033 55,556 57,800 EG 
PRIVATE CONSTRUCTION (Total)................... 39,848 39,603 40 ,300 +2 
Residential buildings (non-farm). ..........2.00-00008 24,469 22,546 22,500 ae 
NEMEC WEIINGEUNUIS tse ocr. ou siete dle e's Sce'en eee 19,233 16,422 16,000 —3 
Additions candualterations: 4.6... s..s% ssa ce ce eee els 4,468 5,199 5,300 42 
INOmnOUSekcebiInGimtn =. cea screcuers Siege 4 a Soke als Sie ook 768 925 1,200 +30 
Nonresidential buildings (non-farm).................- 8,859 10,168 10,625 +4 
‘fers WE StL, hace choses ioe ceo ERS Ca See Ie 2,106 2,851 3,000 +5 
Gommercicimisers cheer ra rec oct w oes dalek eas 3,930 4,180 4,400 +5 
Office buildings and warehouses................ 1,954 rae 2,250 +6 
Stores, restaurants and garages................ 1,976 2,059 2,150 +4 
Other nonresidential buildings...............2.-.. 2,823 3,137 SH2Zo +3 
RE HOUS ere rhea fesse are austere as od Duvech ete 947 1,013 1,025 +1 
east tonite hte Gagne ee ore ane eer oe 525 566 610 +8 
Hospital and institutional... . 2... 2.2... eee eee 570 605 715 +18 
Sociaiand recreational .e es, . acisied's cts sears ects 550 707 625 —12 
IVBISCE MCE OUST a5 Ac taseo oF weras eee a oh eos eee we 231 246 250 +2 
BrinmcOnstrUChiOM tard eves) sicin aitniertiinjee cease ape aie. Some ws 1,261 e285 1,300 +1 
POD MOMIEITES Hcters scilel aikarwye robs, MATOS SA rere ke TARTS sees us 5,052 Bozo 507) +5 
JRSLLERSYeKG fot 2 Bia ies a ct Seem Ee RR Re ee 251 285 260 -9 
Telephone and telegraph................0-00000- 952 1,088 1,040 —4 
Plectnicright Gnd, POWEt 1.) <steceatececstarsicce vaaks <8 «0s we 2,072 2,058 2,150 +4 
NS CIS nee Ee tne St etenteAe serie iucclaeie ele loje sala wove 1,657 1,767 2,000 +13 
Othenmpublic utilitiesssts oro. spleen tie hee 120 125 125 ye 
PUMOMEEEDIIVGIOL eanisvaieue sce is,0 cc Rew ns oka G ects welt 207 281 300 +7 
PUBLIC CONSTRUCTION (Total).................... 16,185 15,953 17,500 +10 
Resinentiqiibuildings 2. -. gerdiiesiasee «oss pice sivde nye ees 962 716 800 +12 
Nonrestdentiall buildingsa.ccc sco <.0< dessus te ccobeerales eis 4,502 4,792 5,250 +10 
LOEWE SE St ne a Se Ee i See ee 360 407 500 +23 
EGHCOMONGI Pemcinr “ML hoists «cio itisherclns elm ercliove aie ese 2,656 2,818 3,050 +8 
Hospital and institutional.............. 000 eee eee 428 400 400 ee 
Administrative and service... .......... 0.0 c eee eee 564 598 675 +13 
Other nonresidential buildings.................04- A494 596 625 +10 
IMUSIC VRLCCUING Sitar, iar cols acciiieds slecatelit cin aia Ne GiePa i sv anevane 1,459 1,386 1,600 +15 
BIW CIS Mirela gcc ot ahay <a) wee or5) anal © See tl) aes 5,888 5,464 5,900 +8 
Dewermand Water SYStOMS is cr< sie «s/s ohare els tere e's wale e's 1,467 1,487 1,625 +9 
SENET. 2 ory Se iPS aa caer a an a oe 906 882 900 +2 
DCAM ROMANE TPS soe Sore hte Sold Seva so, Temes eee 561 605 725 +20 
Public service enterprises............. 0.0 ce cece neues 551 649 700 +8 
Conservation and development...............0.000 1,127 1,221 1,300 +6 
PAOUNPAONIOLICM MeN tn tsisiavetelcieat wie 6G ocbeod o Oawaote how cua s 229 238 325 +37 


*BDSA mid-year estimate. 


lion decline in residential construc- 
tion in 1960. 

During the first six months of 
this year, new construction activity 


1961 OUTLOOK FOR NEW CONSTRUCTION 
(Millions of Dollars) 


Dollar Value 


(Thousands of dollars) 


Private Projects 


Source: Business and Defense Services Adm., U. S. Dept. of Commerce. 


BACKLOG OF PROPOSED ENGINEERING CONSTRUCTION 


‘ % of 
was struggling along at about the Type of Construction Backlog * Total 
same rate as during the first six He rT ae a Rete e a, ag 
month ; i TAGES ieee anstnayoh alors vaiale ohels) sidiaiisie tate ats "sare? etere's “aus ave ; : 
# Pe oa bigts a cat tke hiatal wulldingse cerns as Ale beck ae oe 17,449,955 13.9 

ena eer ainexened, Conmarciatniiiduige 4s teen se ves baduwaa wae ae 28, 293,047 22.6 
mid-year, Dept. of Commerce re- Unclassified... ...........cceceeevsveeeceeeeeeecs 10,762, 582 8.6 
vised its forecast of construction 5 : 
activity to reflect emerging new Total private projects....... Soe tress 56,606, 446 45.2 
A E : Public Works Projects 
Meees ie memmerorecash ASTOR ANEW Waterworks... ...):1-cccsssceceeeescecabacuseces 3,127,830 2.5 
Bepet ue meeeinor Sypilion for £hS. Sewerage... . 0. 0icce ste csescncccecteccuceuccsees 4,267 , 546 3.4 
year, up 4% from 1960. The de- Briel coca emmeer Ns fe. apes ss. ats co a wdhy She Otte ee 3,244,271 2.6 
tailed forecast, showing trends for Earthwork, irrigation, drainage......dsce.eseeeivceees 11,985,689 9.6 
each type of construction, are srpeh EEOC OS ict steer eMessh ccs! of cvs Aceiage wes als a.» oleh eran 1328 ion 
shown in the table “1961 Outlook fie Ue Gita sete’ Rilo a) aCe Bi mIMANe lc 6) oo 9 © @ pie sie 0 66 alle © ¢ 6 610 6.6 6.0 , ’ ‘ 

A ee Grelehet i tete tgs BPRS Ace ce eo, 9,773,699 7.8 
for New Construction. 

__ Private expenditures for housing Total public works projects................006- 68,500,999 54.8 
4 1961 are expected to be slightly _—_ Total backlog (private and public).................. 125,107,445 100.0 
eer (3%) aici A 1960. pie small Federal Government work, included in public works 
presses <n other types of private TOS Gh og adainie Sid 4 cig aR Scr nae 13,849,324 11.1 
construction ae expected to TOORe *For United States, including Alaska and Hawaii, as of June 30, 1961 
than offset the reduced housing ex- Source: Engineering News-Record. 
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INDUSTRIAL CONSTRUCTION 


(Billions of Dollars) 


[1] Total Private Wi Public 


1958 1959 1960 1961* 1962%% 


SCHOOL CONSTRUCTION 
(Billions of Dollars) 


LC Total Private HB Public 


>*K 


1958 1959 1960 1961* 1962% 


PRIVATE COMMERCIAL CONSTRUCTION 
(Billions of Dollars) 


D Total Office & Warehouse 
@®B Stores, Restaurants 


1958 1959 1960 1961* 1962* 


* BDSA estimate, mid-1961. 
** EC&M estimate, mid-1961. 
Source: Dept. of Commerce. 


~compared with a 35% increase in} 


hs 
ven 
2 


penditures. The over-all gain for 
total private construction is only 
2%, but the expenditures involved 
will represent a new peak of $40.3) 
billion. The forecast for public con-) 
struction is for a healthy 10% gain) 
over the 1960 total. 

Expenditures for nonresidential) 
types of private construction show; 


categories. Gains are particularly] 
strong for hospitals, educational} 
buildings, and gas utilities. Indus-] 
trial expenditures, up 5% in 1961) 


1960, reflect mainly a very large} 
carryover of activity from projects} 
started in 1960. 

Public construction, forecast at} 
$17.5 billion in 1961, shows strength} 
in every category except hospital! 
construction, which is holding at} 
the 1960 level. Highways, at a $5.9! 
billion total, account for more than 
one-third of the public spending to-! 
tal. Military construction, at $1.6 
billion, will be higher than at any 
time since 1948, and reflects work} 
on the missile base program. The 
office building program of the Fed- 
eral Government continues to be a 
major factor in the boom foreseen 
in the administrative and service 
building category. Public industrial 
buildings and water facilities are 
also showing strong upward trends. 

Except for a 11% decline in 1959, 
industrial construction is continu-. 
ing its rapid climb—up a total of 
25% in four years (1958-61). It is” 
expected that this rate of increase 
will maintain through 1962, bol- 
stered by new construction for moré) 
production capacity as production 
climbs during the coming months. 

Public school construction will to- 
tal over $3 billion this year, for a 
record, and continuing a surge that 
began two years ago. Total expendi- 
tures for both public and private 
schools are expected to reach a rec- 
ord $3.9 billion in 1962, reflecting 
an annual growth rate of over 5%, 
or considerably more than the na- 
tional economy growth rate over the 
same period. 

Private expenditures for com- 
mercial construction, an area of 
high percentage for electrical con- 
struction in relation to total con- 
struction costs, are also expected to 
set new records this year, and to 
expand still further in 1962. : 

Private and public housing starts 
in 1961 are expected to total 1,325,- 
000, or about 4% more than in 
1960. Of this total, 1,275,000 will 
be of the privately-financed type, 
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BF ides is 


an increase of 37,000 over 1960. 
Fe But the dollar outlays will probably 
| be somewhat lower, mainly because 
| of the delay in the upward turn in 
| housing, and the increasing trend 
towards apartment-house construc- 
tion, which involves lower prices 
per unit. Outlays for public resi- 
dential building is expected to total 
$800 million in 1961, a 12% gain 
‘over 1960. Public housing expendi- 
tures should expand even more in 
1962, based on recent estimates of 
the Public Housing Administration. 


Electric Utility Industry 


The nation’s electric power indus- 
try will reach new highs in output 
and generating capability in 1961, 
based on the latest semi-annual 
Electric Power Survey of BEI. 


NEW HOUSING STARTS 
(Thousands of Units) 


Year No. of Starts 
POG ecg eae oysitss, <2) nieie 3 1,209 
BLO Di cae ERE DS nas ata! 1,554 
MOOS tisertes coe sb ace 3 1,279 
ON ae eras 1: cs ae Re ee 1,325 
Monthly ** 
BOO —loly to ies s,¢ ee cee 1,182 
—— AUG A ctsaterits re ses 1,292 
: SED ieee tice ne slclen's 1,062 
Oct eat crehe i acre ox» 1,236 
| BOVE AI sacks chi 2 1,216 
SN OOseetr eye Sroysive a's bss 979 
SESS Feil, Groce Sa eae 1,105 
SED SGN eae sees a) 1,184 
IMGs teat ake jar cms. ace 1,317 
EA Diente eile see ocare, 233i 
as Nee Go eee 1,220 
mW cc aidiate Ga bes 1,374 


*New series, includes Alaska and Hawaii. 
**Seasonally adjusted annual rate. 
Source: Census Bureau, Dept. of Commerce. 


Output for the total electric util- 
ity industry in the United States 
(not including Alaska and Hawaii) 
is expected to reach 819 billion 

_kwhr by the end of 1961—an in- 
_erease of 7% over the 1960 output 
of 765 billion kwhr. Output will 
climb to more than one trillion kwhr 

_ by the end of 1964, the EEI study 
indicates. 

The scheduled increase in gener- 
ating capability during 1961 will 
bring the total power-producing ca- 
pability of the industry to 188 mil- 

lion kw in December, 1961, or an 
increase of 7.4% above the actual 
_ eapability in December 1960. By the 
end of 1964, capability is expected 
to reach 221 million kw, which rep- 
resents an average annual increase 


a ae a te 


CAPITAL SPENDING BY BUSINESS 


(For New Plant and Equipment) 
(Billions of Dollars) 


1958 


* SEC—Commerce Dept. estimate. 
Source: Commerce Dept. and Securities 
and Exchange Commission. 


1959 


GROWTH OF RESIDENTIAL CONSTRUCTION 
(Billions of Dollars) 


1958 1959* 


* New series includes Alaska and Hawaii. 


1960 19 61** 19G2%t* 


** Mid-1961 estimate, BDSA, Dept. of Commerce. 


*** EC&M estimate, mid-1961. 
Source: Dept. of Commerce. 


of 6.2% for the five-year period 
from December 1959. For the 16- 
year period from the end of 1948 
to the end of 1964, the average an- 
nual increase in capability is 8.8%. 

Total annual revenue of the elec- 
tric power industry in 1961 will be 
in excess of $13 billion, which con- 
stitutes its sales to about 60 mil- 
lion customers. 

A major factor in the continuing 
growth of the electrical industry as 
a whole has been the foresight of 
the electrical utility industry to 
make long-range plans for adequate 
generating capability to meet the 
electric power needs of the nation. 
Not only is electric power available 
for today’s needs—in mines, fac- 
tories, commercial establishments, 


institutional buildings, in homes, 
for recreation, for streets and high- 
ways, etc.—but also for the nation’s 
needs for tomorrow, and for the 
years ahead. Thus the manufac- 
turers of electric utilization de- 
vices—motors, appliances, lighting 
equipment, electronic devices, air 
conditioners, electric space heating 
equipment, welders, etc.—are con- 
tinuously assured of ample electric 
power for their products in any geo- 
graphic location throughout the 
country. 

Included in electric power gener- 
ating capacity expansion is atomic 
electric power development. Al- 
ready in operation are six atomic 
power plants, having a combined 
nominal rating of nearly 400,000 
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ELECTRIC POWER SUPPLY IN U.S. 


(Total Electric Utility Industry) 


December Peak 
Capability* 


* Millions of kw. 
** Aciual for 1959-60, estimated for 
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ELECTRIC POWER PRODUCTION 


(Billions of kwhr generated in U.S.) 


59 


* Forecasts by Edison Electric Institute. 
Source: Edison Electric Institute. 


1961-64 based on semi-annual Electric Power Survey by EEI. 


Source: Edison Electric Institute. 


kw; and during 1961 five additional 
plants with a combined nominal rat- 
ing of about 330,000 kw are ex- 
pected to go into operation. Also, 
there are ten other plants under 
construction, design or contract ne- 
gotiation with a combined nominal 
rating of about 500,000 kw, and 
three more projects with combined 
nominal ratings of nearly 1,000,000 
kw are in the planning stage. 

In addition to the 24 projects re- 
ferred to above, a large number of 
power systems are participating in 
nine other atomic research, devel- 
opment, -and study projects which 
will undoubtedly lead to the con- 
struction of more reactors for elec- 
tric power production. Also, one 
large manufacturer of electrical 
machinery and equipment has an- 


nounced the availability of “pack- : 


age’ atomic power plants. 

With the tremendous capital in- 
vestment which is required per kw 
of installed capability it is inter- 
esting to note that the cost per kwhr 
continues to drop, year by year (see 
table “Electric Energy for Residen- 
tial Customers”’). 


The Lighting Industry 


Lighting industry growth is, in 
general, paralleling that of elec- 
trical construction growth, except 
at a slightly higher annual growth 
rate. The industry comprises man- 
ufacturers of electric light sources, 
lighting equipment, and lighting 
equipment accessories—such as bal- 
lasts, lampholders, louvers and dif- 


ELECTRIC ENERGY SALES 


Total Sales 


ELECTRIC ENERGY FOR 
RESIDENTIAL CUSTOMERS 


ane ie Total Cost/ 
(Millions (Billions Total Vear Kwhr* Cost* kwhr* 
of of Ultimate a a 
Year Dollars) kwhr) Customers 1956... 2,969 $77.19 2.60¢ 
ao. eee ke 1957 ...:.. 3,174. “8i2emeeeoe 
1958 9,734 569.2 56,208,491 1958... 3,366 85.16 2.53 
1959 10,573 626.7 57,504,761 Hoe - Biome ei aa 
1960 11,516 683.2 58,869,766 Cees j f 
*Annual averages. 
Source: Edison Electric Institute. Source: Edison Electric Institute. 
Z 
SALES OF ELECTRIC LIGHT SOURCES 3 
(Used for General Lighting) 
Incandescent Fluorescent Total 
; Retail Retail Retail 
Year Units*  Valuej Units*  Valuet Value{ 
N56 cersca error nee T1011 325 109 175 500 
W957i eos tesereyeecatoe 1,092 355 109 180 535 
19SSt er kc ne 1,091 353 109 188 541 
1959 Shek corte cei 1,146 434 127 229 663 
T9603 3 cole aete 1,100 450 133 241 691 


*Millions of lamps. 
FMillions of dollars. 
Source: Census Bureau, Dept. of Commerce. 


fusers, ete.—from the standpoint of 
production. The industry may also 
be assumed to include the specifiers, 
sellers and installers, in its broadest 
sense. 

The key element in electric light- 
ing is the electric lamp, or light 


source. The major dollar volume, 
as well as number of lamps, con- 
tinues to be for incandescent lamps 
(see table “Sales of Electric Light 
Sources”). In second place, and 
growing rapidly, is the fluorescent — 
lamp. These two types of lamps 
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only now have a combined annual 

_yetail value in excess of $700 mil- 
lion in 1961. In the five-year period 
from 1956 through 1960, sales of 
these two light sources only in- 
creased 38.5% for an average an- 
nual increase of about 7%. 

Other light sources include mer- 
cury vapor, and electroluminescent. 
Mercury vapor lamp sales now total 
over $15 million annually at retail 
value, and this lamp is continuing 
to grow in popularity—for street 
and highway lighting, floodlighting, 
and large-area industrial areas. 
Electroluminescent applications are 

limited to areas where low bright- 

ness lamps are applicable, but more 
and more uses are being found for 
such lamps. 

Lighting equipment sales con- 
tinue to expand, aided by several 
interacting factors. The basic mar- 
ket for lighting equipment sales is 
inherent in two sources—new con- 
struction, and modernization, or re- 
lighting. As has already been noted, 
new construction work has again 
turned upward, following a slight 
decline in 1960. Modernization 
work, however, and especially re- 
lighting, is not moving ahead as 
rapidly as in previous years. There 
is a tremendous market for relight- 
ing, which has been analyzed in re- 
ports over the past few years, and 
is now estimated at some $7.5 bil- 
lion for lighting equipment only. 
However, some architects and engi- 
neers are now making studies in 
depth of the economics of moderni- 
zation versus new building con- 
struction. This would seem to indi- 
cate that there may be a developing 
trend to try to influence owners to 
tear down their old structures and 
build new ones rather than to in- 
vest in modernization of the old 
structure. Notwithstanding this 

possible trend, the fact remains that 

many thousands of old buildings 
exist which are underlighted, and 
will continue to be occupied. Thus 
these constitute a tremendous mar- 
ket for relighting. It is a market 
which must be developed and sold, 
and it is believed that this is a job 
that could most effectively be done 
through a cooperative promotional 
campaign sponsored by the entire 
electrical industry. 

Total lighting sales for 1961 are 
‘estimated at about $580 million 
(see table “1961 Lighting Equip- 
ment Dollar Volume”). If new con- 
struction estimates for 1961 are 
met, the lighting dollar volume for 
1962 should increase to about $620 


§ 


1961 LIGHTING EQUIPMENT DOLLAR VOLUME 


(Used for General Lighting Purposes) * 
(Thousands of Dollars) 


Type of Construction Where Used Value** 
Total New Construction................ 0.0 cece cceeceeeeeee $524,716 
Private: Constructions cask ete .cceie ce ee Poe 371, 461 
Residential (rontarinje tag ace oo cates oo mist es ote en eine 123 ,750 
Nonresidential buildings (nonfarm). ................0-00000e 217 ,980 
InclUsinicll oamcrcns ween en near oh nme nea Lore oe ica 61,740 
Offices, warehouses and loft buildings..................-- 56,250 
Stores, restaurants and garages............. 0c cee eee aee 49,450 
Othernonresidentialbuildings#: axed 6 sce Ps eb el 50,540 

RGN GIOUS, eormtme an omer Mem tec cls esate Se ash sw alejemeerssaverete 19,987 
Ecuccitioncllitpss peepee fee she she oes Secs, wecccd o EER ees 10,764 
ElospitalacanapinstitUtion Glee Y-ccses sae Aken ee eee eee kee 135227, 
Sociclsandirecreatonale stirs osc. create kus wit anne 4,687 

INNISCE) ICING OUS a arcae tice faite ARE eee Sk ces bobs ora Ad lores 1,875 
FCinimECONStLUCHON ars tarsi er eles sant ees a ice oticcs Chie doe AM 3,185 
BUDIIGEUINTIES ar irenen carn rye. obese mien ese ee 25,871 
Telephone: andifelegraph)s... eg Se heee see cee ee ee 14,534 
Oiherpublicwitilities:n easter monk onsite ke SENaia A Wea. s Sie, e-0ce 11,337 
/NUTUNGIET SLNROR EGS eS 3 2 eh cae ras San en oe 2 Re 675 
RUBIEICONSIFUCHIOM Io eter Garces baie ool ss Se eee dla's ice abe vedere 153,255 
ResiclonticlebUiclurgupueantcn tis )eices ake sues 0 cevese Sisler ole g-a:ahe a ceoe lols 2,400 
INGHROSICL MIC OUNCIN GE an a So lvtoc ONES <olate was sales ave aors dbevehs aoe 87 ,950 
ERG LOSSLESS EA ae a 7,650 
Ecucationalep wmieiige ctr cise) 50 ovis oui cates oa ors ofa vate s 52,307 
Hlospitaleciacinstitutionadlsrc. 4... Sects ateis-wsisivae's ale elersleue awe 7,000 
Administrative and service buildings. ...............0000e 14,423 
Other nonresidential building. ............. 00.0 ce eee eee 6,570 
INAILILCH me LCICHINES eterna Sean oo wsae es nd vcne Sedo's pone 4,760 
EWEN IWOlersySteMSik. 010s n)tee sce dccele seid oe seve c este 2,445 
Roblicisenvicetenterprisesnicjrcre srs eesetcncicucis cond voce’ ase rwievaterdi oer 2,240 
Conservation and development............0 000.0 ccc cc eeaes 650 
Highways (includes street lighting).............00cc0eeeeeees 52,000 
AA LONG TS DUOC HPN mane RENIN Recrct sh.) sf ede esa ac sees oes ane lace cialle 810 
“Modernization (relighting)................. 0.00 cece eee eees 55,000 
otal Lightinge ese e erent a ee eS Se ie 579,716 


*Does not include searchlights, automotive, aircraft or railway coach lighting, residential portable 
lamps, and similar types of lighting equipment not associated with building construction. 

**Based on manufacturers’ selling prices. EC&M estimate, mid-1961, based on Dept. of Commerce 
forecast for 1961 new construction at mid-1961. 


LIGHTING EQUIPMENT VOLUME—1954 AND 1958 
(Used for General Lighting, By Types) 
(Thousands of Dollars) 
Value* of Products 


SIC Shipped 
Code Type of Lighting Equipment 1954 1958 
36421 —— Residential fixtures (excluding portable lamps).. 89,312 117,992 
36422 Commercial and institutional fixtures (excluding 

DOr OISLICINPS)er..» ectesie od aes hee eee 114,283 165,472 
30423 mes InGUsiniCHifixtUresien. «5 at scree etre head 6 62,393 60,457 
36425 Floodlighting and area lighting equipment}... .. 92:,047. 56/6 ;308 
Total value, general lighting equipment... 318,035 420,229 


*Manufacturers’ selling prices. 
}Does not include traffic signals, or mercury vapor ballasts. 
Source: Census Bureau, Dept. of Commerce. 


million—more, if relighting is suc- 
cessfully promoted. 

The total lighting market sub- 
divides into six basic types, classi- 
fied according to end-use. It is esti- 
mated that the $580-million market 
estimated for 1961 breaks down 


into these six classifications about 
as follows, for both new construc- 
tion and modernization, or relight- 
ing: 

Residential lighting—$141 mil- 
lion. Included in this classification 
is commercial lighting equipment 
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SEVENTH ANNUAL STATISTICAL SUMMARY 


WORLD PRODUCTION AND INTERNATIONAL TRADE 
OF ELECTRIC MOTORS 1952-59 


World Production 
Billion Dollars 
5 


International Trade 


Million Dollars 
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Source: Electrical Equipment Div., BDSA, Dept. of Commerce. 


EXPORTS OF ELECTRIC MOTORS BY LEADING 
WORLD SUPPLIERS 1952-59 
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Source: Electrical Equipment Div., BDSA, Dept. of Commerce, 


such as fluorescent strip lighting, 
used for cornice and valance light- 
ing, and incandescent downlights 
and lens units, ete., used for utili- 
tarian and dramatic lighting effects 
in homes. 

Industrial lighting—$80 million. 
Included in this category is also 
commercial lighting equipment, 
such as troffers and luminous ceil- 


ings which are used for many pro- 
duction areas in industry. 
Commercial lighting—$160 mil- 
lion. This classification also in- 
cludes such equipment as industrial 
reflectors, ornamental residential 
luminaires (as in a restaurant), 
floodlights and spotlights, etc. 
Institutional lighting—$132 mil- 
lion. Included in this classification 


a 


is much custom-built equipment, 
both utilitarian and decorative, and 
in general the mass quantity is 
identical to the “commercial” classi- 
fied equipment. 

Street and highway lighting— 
$52 million. This is standard street 
lighting luminaries of all types— 
mercury vapor, fluorescent, incan- 
descent—and also includes poles, 
brackets, newels, etc. 

All other lighting—$15 million. 
This covers lighting equipment and 
end-use applications that are not 
covered in the above five classifica- 
tions. 

The dollar volumes indicated 
above are estimates, based on new 
construction estimates and mod- 
ernization work for 1961, and as- 
sume continuing and effective in- 
dustry promotion of the current 
IES lighting recommendations for 
quantity and quality as adopted in 
1958. 

World production of electric mo- 
tors has risen sharply in recent 
years. Value of output in 1959 was 
an estimated $4.2 billion, almost 
triple the 1952 output of $1.6 bil- 
lion, according to a recent Dept. of 
Commerce study and report. This 
is a rate of increase averaging 18% 
a year. 

International trade in electric 
motors during this period lagged 
far behind production (see Chart). 
The percentage of world output en- 
tering international trade channels 
dropped from 8.4% in 1952 to an 
estimated 3.6% in 1959. 

The United States, the United 
Kingdom, and West Germany com- 
bined account for an estimated 75% 
of total world exports. 

Increasing world competition has 
resulted in a shift in the relative 
positions of the three major world 
suppliers (see Chart). In 1952, the 
U.S. supplied more than 50% of 
the export market, and by 1959 this 
had dropped to about 23%. 

This example is presented to 
show that the U.S. electrical indus- 
try is now in a world market, and 
must take this into account—first, 
for expansion of its markets 
through export; and second, from 
a competitive standpoint in supply- 
ing our domestic needs. 

One approach of U.S. firms to 
meet this situation is the invest- 
ment in new plant and equipment 
in other countries, by many U.S. 
companies. Such investments this 
year will total $4.5 billion, up more 
than 20% from 1960, according to 
a Dept. of Commerce estimate. 
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Electrical System 


Electrical design and installation techniques selected for the 


new Bausch & Lomb eyeglass-frame plant at Chili, N. Y. 


By A. A. Tseng, Electrical Engineer, Stone & Webster Engineering Corp., Boston, Mass. 


WELL-DESIGNED electrical 
installation largely depends on 
a full understanding of the 
present and future needs of each 
particular plant. Moreover, indus- 
try data, concerning the products 
manufactured, serve as a barome- 
ter for the expected growth of busi- 
ness and plant facilities. 

In the case of an eyeglass-frame 
plant, industry statistics indicate 
that one in every four persons in 
this country wears eyeglasses, and 
a one-to-three ratio is reached when 
sunglasses are included. These facts 
represent a substantial part of the 
business of Bausch & Lomb, Ince., 
Rochester, N. Y. 


_ Stone and Webster has recently 


completed Bausch & Lomb’s new 
eyeglass-frame plant, located at 
Chili, N. Y. Products that will be 
manufactured in this 250,000 sq ft 
plant include spectacle frames for 
Bausch & Lomb sunglasses, dress 
and industrial eyewear frames, and 
all types of eyeglass frames. 

The life of an industrial enter- 
prise depends on its margin of 
profit per year. To attain maximum 
profits, economic conditions must 
be closely observed during initial 
plant layout. Furthermore, the 
plant design must conform to safety 
codes. And the plant design must 
be completed on schedule and at 


minimum cost to lower capital 


charge-offs; yet it should be flexible 
enough to permit quick layout 
changes needed for new products. 
This article describes how elec- 
trical facilities have provided eco- 
nomical, safe and flexible layouts 
to meet the unusual requirements 
at the new Bausch & Lomb plant. 


Problem and Solution 


The plant layout consists of 12 
production areas and a large ware- 
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house, which also serves as a dis- 
tribution center. Production and 
distribution areas are in a window- 
less 510-ft by 400-ft building, with 
a ceiling height of 20 ft and truss 
clearance of 16 ft. Attached to the 
production building are extensive 


office facilities, a steam plant, 
locker rooms, loading and shipping 
docks, and a cafeteria with a 400- 
seat capacity. 

To provide adequate illumination 
for approximately 1000 employees 
in a windowless plant covering 


meee Rochester Gas & Electric Co. 
34.5kv fa 


Cc / 


35.5 to 4.33 kv 


5,000/6,250kva 


Future 


} emergency tie 


3 500MCM, RHW-5kv (plus gr. wire) 
in PVC conduit (underground to plant) 


Unit subs are rated at |,000kva. 
Voltage is reduced from 4,160 
to 480Y/277. Unit subs are 
located above lavatories. 
Secondaries supply 0. H. busways 
(4-pole 480Y/277v, 100, 225 & 400A) 
via 4/C, 4/0 ACV. 


Unit sub B 


Elen’ Unit sub D 


Unit sub C 


FIG. 


Two gang-operated, 
fused load-break switches, installed in an outdoor cubicle, provide 4160-volt primary 
supply to four 1000-kva unit substations in the plant. Underground cables are rated 
at 5 kv and are installed underground in PVC conduit to plant. Primary wiring in the 
plant extends to unit subs via exposed ACV steel, interlocked armored cable. Over 
18,000 ft of plug-in busway is supplied from the four substations in the plant. 


1—One-line diagram shows basic power distribution. 
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nearly five acres required an aver- 
age lighting intensity of 75 fe for 
working areas, and intensities up to 
300 fe for special needs. 

Field surveys and studies were 
made with Bausch & Lomb staff en- 
gineers to determine the load fac- 
tor for the new plant, based on data 
from existing plants and _ the 
planned production schedules. 
There are about 1000 440-volt mo- 
tors and furnaces and 1200 110-volt 
electrical devices connected to the 
electrical system, with a total con- 
nected power and lighting load of 
5500 kw. 

Locating each of four 1000-kva 
substations above a lavatory satis- 
fied several objectives. Substations 
would be nearer load centers; pro- 
duction areas would be clear; over- 
head steel supports would be kept 
to a minimum; and feeders to 
18,000 ft of plug-in busways could 
also be kept overhead with mini- 
mum interference. 


Early Equipment Orders 


Time was critical not only be- 
cause of the April 1961 completion 
date, but because the power equip- 
ment had to be delivered by No- 
vember 1960 to supply the light and 
boiler heating load during winter 
construction. The construction 
schedule and budget did not pro- 
vide for temporary work. Conse- 
quently, plans were accelerated so 
that, by early August, orders were 
being made for long-delivery items 
such as transformers, switchgear, 
and larger secondary distribution 
equipment. 


FIXTURES AND BUSWAYS were prepared at ground level, 
then raised to rolling platform by using a pushbutton-con- 
trolled conveyor-type hoist. This method reduced labor costs 
and cut installation time for fixtures and busways. The entire 
480-volt overhead busway system was installed by a 5-man 
team at a rate of 200 to 240 ft per day. 


WORKING FROM SCAFFOLD, electrician 
attaches 3-pole 50-amp busway to roller 
hangers. Welded studs secure hangers 
at 5-ft intervals. Airplane messenger 
wire, seen to right of busway section, pro- 
vides side-tension control. 


Pre-engineered power equipment 
packages have many advantages. 
They are easy to order and require 
only one specification for the com- 
plete power package. Moreover, 
there is no need to order bits and 
pieces from a number of suppliers, 
and paper work is kept to an abso- 
lute minimum. Units are com- 
pletely assembled, pre-tested before 
delivery, and are easy to install. 
As a result, equipment is moved into 
place, the incoming and outgoing 
lines are connected, and the system 
is ready for operation. 

The following “basic building 
blocks” were ordered, based on their 
merits and expected construction 
savings resulting in part from 
sound engineering practices: 

1, An outdoor 4160-volt power 
switching center that connects di- 


veyor. 


rectly to the adjacent metering and 
switching cubicles purchased by 
the local power company. Each 
cubicle contains a gang-operated, 
fused, load-breaking switch. 

2. Four 1000-kva industrial-type 
power-center units. Each unit is an 


integrally packaged substation, con- _ 


sisting of a transformer with a 
4160-volt primary and seven sec- 
ondary switches. These units are 
designed for installation close to or 
within a load area. Kilowatt de- 


mand recorders are provided to re- 


cord and measure various depart- 
ment peak demands for production 
and scheduling purposes. 

3. Interlocked, armored, galva- 
nized steel, varnished-cambric cables 
on standard aluminum ladder trays 
for indoor portions. It was noted 
that only this type of cable bears 
the UL label, and the local 
spectors were consulted to insure 
approval of this type of installation. 

4. Factory pre-cast concrete man- 
holes and handholes for under- 
ground cable installation. 

5. Twenty- to 30-ft-long plastic 
conduits with end couplings for un- 
derground installation. Consider- 
able labor and time were saved by 


in-@ 


using directly buried conduits. Rec- — 


ords indicate 2000 ft of 3-in. and 
4-in. conduits can be installed in 24 
man-hours. 

6. New “one-bolt,” 3-phase, 4- 
wire, plug-in 480-volt busways 
throughout all production areas. 
Proper selection of 


standard © 


lengths and fittings was made to fit 


the production layouts. The entire 
480-volt busway system was assem- 
bled 17 ft above ground by a five- 


TWO ELECTRICIANS for Horacek-Hayden Inc., Rochester, 
N. Y., receive 8-ft fluorescent fixture from motorized con- 


As each fixture is installed and connected, another 
unit is readied into position on the conveyor by a mechanic 
at ground level. Scaffolds and conveyor are both provided 


with casters so equipment can be readily moved. 
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LIGHTING SYSTEM was installed and energized 
stages. Here workmen are in process of pouring concrete floor slab under 
ideal lighting conditions. This procedure eliminated the need of extensive 
temporary lighting found on most jobs. 


in early construction 


man team at a rate of 200 to 240 
ft per day. 
_ Fig. 1 shows a one-line diagram 
- of the plant power distribution sys- 
tem. 

Accompanying photos show the 
general lighting arrangement, 
which provides an average lighting 
intensity of 75 fc. In general, the 


plant is illuminated by 277-volt, 
8-ft | Power-Groove fluorescent 
lamps with intermediate 120-volt, 
40-watt, rapid-start fluorescent 
night lights which cannot be 
switched locally. 

Fig. 2 indicates typical control 
arrangements and lighting distri- 
bution used throughout the plant. 


Transformer . Size | open contactor 
a bank 480/277v, 34, 4w ~ mechanically held 
r ——-= "4 plug—in bus 277v elec. operated 
{-AUBaC vil 1 contacts solenoids 
{ l 
EEE | 
I 
H ABCN 
aa 
¢ 


contacts 


To 1-34, ISkva, 
480-120/208v 


pushbutton 


a transformer eration 
Neutral Off 
, pean Pushbutton 
Ae Ae ho station 
50 amp 
busway 


Night light 


Shop lighting Breaker protected fas ewbhch) 


- 277v RG. or VHO 20 outlets for 
fluorescent lamps misc. 120v power — 
(remotely controlled) 


> 
_ FIG. 2—Unique control arrangement operates 277-volt shop lighting in the new 
- Bausch & Lomb plant. Note that typical runs of 3-pole 50-amp busway provide cir- 
cuits for both 120- and 277-volt circuits. Each 15-kva dry-type transformer pro- 
- vides 120-volt power for three 50-amp busways. 


Coil clearing’ 


COMPLETE INSTALLATION of fluoresc- 
ent fixtures and busway is shown. Fix- 
tures plug into 277/120-volt 3-pole 50- 
amp busway. In the top part of photo, 
the mechanically held contactor (shown 
in Fig. 2) plugs into 480Y/277-volt 4-pole 
power busway. Interlocked armored 
cables extend into control panel. 


At each end of the 3-phase, 3-row 
fluorescent fixtures, there is one 
pushbutton station. These stations 
have been located for convenient 
control of plant lighting by security 
and supervisory personnel. They 
provide the momentary current re- 
quired to energize either the “on” 
or the “off” coils of the mechani- 
cally held contactors plugged along 
the 480-volt plug-in buses. No 
power is wasted by keeping the 
contact closed. 

Supplementary lighting is fur- 
nished by 40-watt fluorescent strip 
lights over quick-pick racks and 
standard shelves in the warehouse 
area so that small print on the prod- 
ucts can be easily read by per- 
sonnel. 

Throughout the warehouse area, 
277-volt, 8-ft Power-Groove fluo- 
rescent lamps with intermediate 
120-volt, 40-watt rapid-start fluo- 
rescent night lights, as shown on 
Fig. 2, provide an average light- 
ing intensity of 30 fe. 

The following proposals were se- 
lected for cost comparisons. 

1. Use of conventional wire and 
conduit for supplying the very- 
high-output fluorescent fixtures fed 
from conventional 208Y/120-volt 
lighting transformers, and lighting 
cabinets with necessary 120-volt 
outlets at 5-ft intervals to supply 
miscellaneous power. 

2. Use of factory prefabricated 
wiring troughs for support of 277- 
volt lighting fixtures with separate 
transformers for 120-volt outlets at 
5 ft intervals. 

8. Use of a 277/120-volt, 3-wire 
busway system as shown on Fig. 2, 

(Continued on page 223) 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1961 99 


How to plan... 


Outdoor 


Substation 
Maintenance 


t 


Practical, step-by-step inspections of substation equipment are — 


the key to trouble-free operation and uninterrupted service. 


By Robert J. Lawrie 


outdoor substation is neglected, 

even the most extensive in-plant 
electrical preventive maintenance 
program would be for naught. Be- 
cause substation equipment is 
ruggedly built and can operate for 
several years with only a mini- 
mum of maintenance, some engi- 
neers tend to take this equipment 
for granted. And, sooner or later 
due to the lack of proper mainten- 
ance, some component will fail, very 
likely causing extensive damage 
and a lengthy downtime. 

Yet effective maintenance of an 
outdoor substation, which would 
insure its reliability, is easily ac- 
complished after careful study and 
planning. 

One of the first considerations is 
the question, “Who is qualified to 
inspect and perform maintenance 
on the outdoor substation”? After 
the inspection procedures set forth 
in this article have been reviewed, 
it will be evident that an alert plant 
electrician can perform substation 
inspections. However, actual work 
performed in the substation,’ in- 
cluding routine preventive main- 
tenance, should be accomplished by 
trained high-voltage electricians. If 
none is available within the com- 
pany, a reputable substation main- 
tenance contractor should be called 
in. 

Effective substation maintenance 
can he planned in three interrelated 


: PROPER maintenance of an 


100 


phases. They are: (1) inspections, 
(2) records, (3) routine preventive 
maintenance procedures. 

This article deals mainly with 
the inspection phase, using, as an 
example, an outdoor substation lo- 
cated at Special Metals Inc., New 
Hartford, N. Y., as a guide. As 
inspection procedures are being 
planned and written for a specific 
outdoor substation, the number and 
kind of records required will be- 
come evident. Routine preventive 
maintenance procedures will be dis- 
cussed briefly later on. 

Some engineers feel that a daily 
inspection of this all-important 


SAFETY is of paramount importance when inspecting the substation. Upon 
entering the substation, the inspector’s eyes should travel from the in- 
‘coming lines following conductors through switches and superstructure 
watching for any arcing or burning. 
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equipment is necessary. And, if it — 
is at all possible, daily inspection 
is highly recommended. But fre- 
quency of inspection depends on the 
complexity, type and age of the 
equipment as well as the prevailing 
weather conditions. Many engi- 
neers feel that a weekly inspection. 
is minimum, with the reservation ~ 
that the substation be shut down — 
at least once a year and given a 
thorough testing and inspection. 
When planning inspection pro- 
cedures, consult the manufacturer“ 
of the station equipment to be sure — 
all details are covered. Or consult — 
the local power company. In many : 


; 
. 
; 
- 


eases, they will gladly send an ex- 
pert to assist in setting up the in- 


_ spection schedule. 


To become familiar with the sub- 
station equipment, make a one-line 
diagram such as the accompanying 
sketch. This modified one-line dia- 
gram of a typical substation con- 

_tains numbers that refer to the 
corresponding numbered photos and 
to inspections outlined in text. 

Because of the large variety of 
outdoor substation equipment man- 
ufactured, these inspection proce- 
‘dures may vary somewhat. How- 
ever, steps may be added or deleted. 


1. Safety 


% It is impossible to overempha- 


. 
| 


| 


} 


' LIGHTNING ARRESTORS protect substation equipment from 
transient voltage surges caused by lightning discharges, Look 
4 for cracked insulators, dirt and loose connections. In many 
cases, lightning arrestor failures have been traced to a poor 
Be sure ground connections are tight. 


} 
_ ground connection. 


size the importance of personal 
safety when dealing with high- 
voltage equipment. Upon entering 
the station, the inspector’s eyes 


. should travel from the incoming 


lines following conductors through 
switches and superstructure watch- 
ing for any arcing or burning. Us- 
ing a pair of high-powered binoc- 
ulars, he can thoroughly inspect 
any part of the system from a safe 
distance. The inspector must 


_ double-check his every move when 


in the substation and always be 
alert. An inadvertent move might 
not only disrupt the substation and 
plant but also may endanger his 
life. 


2. Lightning Arrestors 


a. Look for cracked insulators, 
dirt or foreign material- and loose 
connections. 

b. Be sure ground connections 
are tight (if accessible). 
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“gasketed manhole covers 


8. OCB Isolating Switch 


a. Look for cracked insulators, 
dirt or foreign material, loose con- 
nections and oxidation at the 
switchblades. 

b. Clean any dirt or foreign ma- 
terial from switch-operating mech- 
anisms. (Because all substation 
isolating switches cannot be oper- 
ated while carrying current, these 
switches should be  padlocked 
closed.) 

ce. Be sure operating-mechanism 
parts are tight. 


4. Oil Circuit Breaker (OCB) 


a. Look for cracked insulators, 
dirt or foreign material and loose 
connections. 

b. Be sure ground connections 
are tight. 

ce. Record bushing oil levels (six). 

d. Record tank oil levels (three). 

e. Record air-reservoir pressure. 
(Many OCBs are pneumatic oper- 
ated.) 

f. Look for possible air leaks. 

g. Make .a visual inspection of 
control-cab wiring and air-compres- 
sor motor. (Lubrication schedule 
for this motor can be placed inside 
control cab.) 

h. Look for any oil leaks (at 
or oil 
valves). 

i. Watch for excessive corrosion 
or rust. 

j. Every six or twelve months, 
take oil samples from each tank. 
(Oil samples may be sent to a test- 
ing laboratory for testing of mois- 
ture content, 
and sludging.) 


dielectric strength © 


5. Superstructure, Overhead Con- 
ductors and Station Housekeeping 


a. Look for any foreign material 
in superstructure, such as bird’ 
nests or ice. Also look for cracked 
insulators, dirt or loose connections, 

b. Be sure superstructure ground 
connections are tight. 

ce. Check all substation floodlight- 
ing. 

d. Be sure that the substation 
is clean. Remove any oil barrels 
or discarded material lying on the 
ground. (Substation grounds should 
be covered with a layer of gravel; 
if weeds are growing, they should 
be killed with chemicals.) 


6. Transformer Primary Isolating 
Switch 


a. Look for cracked insulators, 
dirt, or foreign material and loose 
connections. 

b. Clean any dirt or foreign ma- 
terial from switch-operating mech- 
anisms. 

ce. Be sure operating mechanism 
parts are tight. 


7. Power Transformer 


a. Look for cracked insulators, 
dirt or foreign material, and loose 
connections. 

b. Be sure ground connections 
are tight. 

ec. Record transformer tank oil 
level. 

d. Record bushing oil levels (3) 
or (6). 

e. Record oil and winding tem- 
peratures. 

f. Record pressure-vacuum gage 
reading. 


These switches should be padlocked closed. Look for oxida- 
tion at the switchblades as well as cracked insulators and 
loose connections. High-voltage rubber gloves should be worn 
if this switch must be operated. 
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g. Check pressure-relief dia- 
phragm (if accessible). 

h. Check for oil leaks (at gas- 
kets and oil valves). 

i. Inspect cooling fans 
used). 

j. Every six or twelve months 
take oil samples. 


8. Outdoor Metalclad Switchgear 
(Panel Side) 


Cubicle No. 1—Main air-circuit- 
breaker control and metering. 

a. Look for dirt and foreign ma- 
terial, loose or burned control wir- 
ing and excessive rust or corrosion. 


(when 


b. Check cubicle illumination, 
signal lamps and cubicle strip 
heaters. 


ec. Record meter readings. 

Cubicles No. 2, 4, 5, 6, 7—Circuit 
breaker control and metering. 

(Repeat inspection as described 
for cubicle No. 1.) 

Cubicle No. 3—Battery charging 
equipment, 

(Repeat inspection as described 
for cubicle No. 1) plus: Check 
charging current. (As the recti- 
fier ages, the control rheostat must 
be adjusted to maintain proper 
charge-current value.) 


9. Outdoor Metalclad Switchgear 
(Circuit-breaker Side) 


Cubicle No. 1—Main air circuit 
breaker and control wiring. 

a. Look for dirt and foreign ma- 
terial, loose or burned control wir- 
ing and excessive rust or corrosion. 

b. Look for any indication of 
arcing (burning odors or flashing). 

Cubicle No. 2—Metering trans- 
former compartment. 

(Perform inspection as described 
for Cubicle No. 1.) Caution—It 
may be dangerous to open this com- 
partment. Before inspecting this 
compartment, consult the manufac- 


turer or a high-voltage expert to. 


be certain that all safety inter- 
locks are installed. 

Cubicle No. 3—Storage batteries 
for CB auxiliary trip power. 

a. Look for dirt and foreign ma- 
terial, loose or burned control wir- 
ing and excessive rust or corrosion. 

b. Select a’cell as a pilot. Record 
temperature and specific gravity of 
this pilot cell. 

c. Once a month record tempera- 
ture and specific gravity of each 
cell. 

d. Check battery water level. 

Cubicles No. 4, 5, 6 & 7—Feeder 
circuit breakers. 

(Perform inspection as described 
for cubicle No. 1.) 
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TYPICAL SUBSTATION layout is shown in a modified one-line diagram. On 
the diagram, numbers refer to the inspection procedures outlined in the text 


and to the corresponding numbered photos. 


These inspections can be 


performed by an alert plant electrician. 


While inspecting the substation, 
the electrician may spot a loose 
connection or excessive corrosion, 
In addition, routine preventive 
maintenance procedures must be 
performed. Who qualifies:to accom- 
plish these procedures? In some 
companies, engineers assign this 
work to plant electrical men. These 
engineers know how to shut down 
their substation safely and know 
how to prepare the substation for 
maintenance. And, because of the 
unique characteristics of high-volt- 
age apparatus, they have made cer- 
tain that the selected men are well 
trained and fully qualified to per- 
form substation maintenance. 


On the other hand, other engi- 
neers have found that calling in an 
outside contractor is the most effi- 
cient and economical way to main- 
tain the substation. Main advan- 
tages gained in subcontracting 
substation maintenance are: (1) In 
many instances it is cheaper. Plants 
that hire trained high-voltage elec- 
tricians usually find that they com- 
mand a high wage. In some areas 
certain ordinances require that not 
less than two men perform this 
work, further increasing costs. 
Also, an inefficient situation occurs 
when substation maintenance is not 
extensive enough to keep these men 
busy; (2) Assurance that the ex- 
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OIL CIRCUIT BREAKER (OCB) requires 
extensive inspection for proper mainte- 
nance. Here, a plant electrician takes 
‘bushing oil-level readings. He'll also 
_ record tank oil levels and the air reser- 
voir pressure and look for oil leaks and 
excessive corrosion, 


POWER TRANSFORMER, 
kva, 115 kv/13.2 kv, is being inspected 


rated 3750 


by plant electrician. Transformer-tank 
oil level and temperature, bushing oil 
levels, and pressure-vacuum gage read- 
ings should be recorded for future refer- 
ence and comparison. 


? 


pensive substation equipment will 
get expert care leading to longer 
equipment life; and (3) The possi- 
bility of a power interruption, due 
to faulty substation equipment, is 
greatly reduced. And, in most 
cases, if trouble in the substation 
E does occur, the substation mainten- 
ance contractor will immediately 
send an expert troubleshooter with 
proper equipment and spare parts. 
In addition, the contractor will ana- 
‘lyze the substation maintenance 
_ requirements, plan the maintenance 
_ program and perform all necessary 
_ preventive maintenance. 
The following is a partial list of 
routine preventive maintenance 


SUPERSTRUCTURE, overhead conductors 
and station area receive a thorough vis- 
ual inspection. Look for foreign material 
such as bird nests or ice in the super- 
structure. Substation floodlamps should 
be tested. Substation area should be 
kept clean; kill weeds with chemicals. 


OUTDOOR SWITCHGEAR inspection 
(panel side) includes recording meter 
readings, and checking cubicle illumina- 
tion, signal lamps and strip heaters. Here, 
a plant electrician makes a visual inspec- 
tion for excessive rust or corrosion and 
loose or burned control wiring. 


procedures for the outdoor substa- 
tion. 

1. Safety—check all ground con- 
ductors; measure resistance of 
ground circuit. Check substation 
fence, gate locks, high-voltage signs 
and safety interlocks. 

2. Tighten all superstructure 
bolts, high-voltage cable connec- 
tions and busbars. 

8. Tighten transformer, OCB, 
and air-circuit-breaker fittings. 

4. Test oil samples with portable 
tester. 

5. Make insulation - resistance 
tests on high-voltage cable and 
buses. Make power-factor tests on 
transformer and OCB bushings and 
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TRANSFORMER ISOLATING switch is 
three pole, group operated with horn- 
gaps. Look for cracked insulators and 
loose connections. Clean and lubricate 
operating mechanism at intervals. Any 
oxidation at the switchblades should be 
removed at the maintenance shutdown. 


OUTDOOR SWITCHGEAR (CB side) in- 
spection is similar to the panelside in- 
spection. In addition, the plant electri- 
cian checks for any indication of arcing 
(burning odors or flashing). The number 
of breaker operations is automatically 
tallied on front of the breaker, 


on isolating-switch insulators. 

6. Test all relays and control cir- 
cuits for the OCB, transformers 
and components in the metalclad 
switchgear. 

7. Inspect, clean and adjust iso- 
lating switches and operating mech- 
anisms. 

8. Check OCB contact resistance 
with a “Ductor” or similar device. 
Inspect interior of OCB and per- 
form pertinent tests. 

9. Inspect interior of transform- 
ers and perform pertinent tests. 

10. Inspect and test air circuit 
breakers. Perform timing and tra- 
vel tests, contact inspection and 
lubrication. 
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RAPID TRANSITION from brilliant outdoor illumination to darkness of tunnel would result in 
momentary blindness to the motorists while waiting for eyes to dilate sufficiently to adopt to 
poorer seeing conditions. Relay control panels are well-recessed beneath arrow. 


Tunnel Lighting 


High-output fluorescent lamps, with cycling controlled by photo- 


cells and astronomic clock auxiliaries, are installed in highway 
tunnel to produce 50 footcandles of portal intensity. Installa- 


tion of this, plus mercury-vapor approach system, was by 


Newbery Electric. 


By H. Stead, Traffic Supervisor, Arizona Highway Dept. 


FAST EMERGENCE from dark tunnel to bright sunlight would create adaptation 
problem in reverse. Both conditions point to importance of high-level artificial 
illumination just inside portals, although intensities may be gradually lessened as 
motorists proceed inward toward center of tunnel ‘and pupils of eyes have time 
to dilate to compensate for reduced lighting values. 


RIZONA’S legendary sunshine, 

as that State’s Chamber of 

Commerce will gladly point 
out, offers a brilliant solution for 
weather-weary tourists seeking a 
pleasant winter haven. 

It does, however, also create oc- 
casional problems. As, for example, 
in the design of tunnel lighting— 
where higher outdoor footcandles 
accentuate the relative darkness of 
tunnel portals entered at high 
speeds. 

To illustrate, consider Mule Pass 
in Cochise County. Located close 
to the Mexican border between 
Tombstone and Douglas on U, S. 
80, this recently completed tunnel 
improves safety and cuts traveling 
time by eliminating a hazardous 
section of narrow, twisting road- 
way across a 6000-ft mountain 
ridge. Extending 1400 ft in length, 
the tunnel has a crown-to-roadway 
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Schematic wiring diagram 


8 odd-numbered 
ckts on east side 
of tunnel; 

8 even-numbered 
ckts on west side. 
Ckts71 and75 on 
24-hour operation. 


5~<—-Number of fixtures wired to 
/ the indicated circuits 


relating to 92 fixtures 


located along east tunnel wall; circuiting for west 
fixtures is similar. Order of fixture sequencing is not 
necessarily consecutive, as here indicated. 


DAYTIME—NIGHT-TIME lighting intensities and circuiting 
arrangements are variable; requiring circuits 1, 2, 5 and 6 
to be kept in operation continuously, with others switched 


With H. 


clearance of 23 ft; a gradient of 
63%; and a width of 42 ft that 
contains twin walkways plus three 
traffic lanes separated by 18-in. 
whistle stripes. 

In designing the lighting for 
this tunnel, the problem of eye 
adaptation related to fast transi- 
tion from brilliant sunlight to a 
relatively dark interior was fully 
appreciated. Analysis of tunnel ac- 
cidents indicated that the first 500 
ft inside portal entrances were 
critical areas, inasmuch as objects 
in paths of moving cars could not 
be clearly discerned wnless high 
levels of artificial illumination were 
_ provided. As cars proceed inward 
and motorists’ eyes gradually di- 
late to adjust for reduced lighting 
levels, high portal illumination can 
be progressively lessened. But, 
when cars are entering a tunnel at 
speeds above 40 mph (as is the case 
at Mule Pass), initial portal in- 
tensities of 50 fe were considered 
_ to be minimum objectives. 


50-FC Portal Intensities - 


As actually obtained, daylight 
intensities for the first 150 ft in- 
side each of these portals is 50 fe, 
this level dropping to 25 fe for the 
next 75 ft, 16 fe for the next 75 ft, 
and 11 fe for the central 800-ft dis- 
tance. Brightness values of fixtures 
approximately 73 footlamberts. 

Since the tunnel carries 2-way 

traffic, spacing of fixtures at both 


on or off as required. All fixtures are 2-lamp units; circuits 
1 through 4 controlling only one lamp per fixture; remaining 
circuits controlling both lamps. 


©. Lamps 


portals is symmetrical; such spac- 
ing being progressively 63, 11 and 
16 ft along each side of the tunnel 
for the distances noted above, then 
continuing at 16 ft intervals (but 
with fixtures staggered from side 
to side of the tunnel) for the re- 


‘maining central section. 


Fixtures are high-output 2-lamp 
6-ft units; each 100-watt T-12 cool- 
white rapid-start lamp provided 
with a separate ballast, and each 
1000-ma high-power-factor ballast 
designed for multiple 115-volt cir- 
cuiting and for minimum winter 
temperatures of 20 degrees below 
zero. 

Fixtures are of all-aluminum 
construction, curved housings ex- 
truded, end caps cast, and polished 
Alzak reflectors sprung into hold- 
ing grooves. When access to ter- 
minal blocks and ballasts is de- 
sired, reflectors may be quickly re- 
moved by manual squeezing. 

These fixtures are also equipped 
with curved, ribbed, clear acrylic 
plastic covers; door frames sealed 
by neoprene gaskets, secured by 
separable stainless-steel hinges and 
spring-loaded catches, and capable 
of being completely detached if so 
desired. Lampholders are double- 
contact heavy-duty devices recessed 
into end caps; one holder being 
compressible to permit fast, secure 
relamping. 

Since extreme natural-artificial 
lighting ratios are absent after 
dark, and high portal illumination 


is therefore less critical, night-time 
circuiting provides for a _ lower, 
uniform, portal-to-portal level of 
approximately 6 fe with fixture 
brightness values averaging 23 
footlamberts. This is accomplished 
by using only one lamp in every 
fourth fixture for the first 138 ft 
inside each portal, one lamp in 
every third fixture for the next 95 
ft, and only one lamp in each 2- 
lamp fixture for the central 800-ft 
section. 

Location of fixtures reflects con- 
sidered forethought, because it was 
deemed advisable to keep lighting 


units away from the _ tunnel’s 
crown area, where smoke from 
diesel trucks would necessitate 


more frequent cleaning. Yet a loca- 
tion too close to outer walls would 
simultaneously lower fixtures to 
points where they conceivably could 
be struck and damaged by tall 
truck bodies or flapping canvas 
tarpaulins. 

Their present location, above 
curb lines at heights of 14-144 ft, 
is therefore conducive to greater 
accessibility, maintenance ease and 
fixture safety. 

Since these mounting heights 
are relatively low, it then became 
important to select fixtures which 
would combine low-brightness val- 
ues and minimum glare charac- 
teristics with high light output. 
Other desirable objectives included 
long lamp life and reduced energy 
consumption; all of these factors 
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LIGHTING CIRCUIT CONTROL 
is by relay-activated breakers, 
cycling being regulated by oper- 
ation of either photocell unit or 
astronomic clock. Photocell is 
aimed due north, while clock is 
synchronized with exact lati- 
tude of tunnel location. Should 
manual control of lighting be 
desired, direct switching is pos- 
sible as well. 


suggesting the use of high-output 
fluorescent lamps. 

With fixture housings and bal- 
lasts weighing approximately 55 
lb per 6-ft assembly, units are sup- 
ported solidly by brackets, which 
in turn are anchored via galvanized 
lock washers and nuts to similarly 
rust-proofed studs driven into con- 
crete walls by means of power 
fastening tools. And to direct 
maximum light downward to the 
roadway, fixtures are _ inclined 
downward 45 degrees from the 
horizontal. 


Photocells and Relay Control 


For control purposes, lamps are 
grouped into 16 circuits; each cir- 
cuit serving approximately 24 
lamps; only a fourth of these cir- 
cuits being used for night-time 
service. 
mounted mercury relays rated at 
60 amps each and normally de- 
energized during daylight hours. 
Switching of relays is regulated by 
a photocell unit oriented to due 
north. And for auxiliary control 
purposes, the relay cabinet is also 
equipped with a manual switch plus 
an astronomic spring-action clock 
having carry-over characteristics 
synchronized for the exact latitude 
of the tunnel (31 degrees 25 min- 
utes). Normally closed contacts of 
multiple relays are protected by 
fuses placed on coil and load sides 
as well, while coils are additionally 
protected by the existence of light- 
ning arresters. 


Control is by masonite- . 
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CONTROL LAYOUT 


Wiring for lighting fixtures is 
carried through tunnel walls via 
two 2-in. galvanized rigid steel con- 
duits, each conduit serving one side 
of the tunnel, that is, 92 2-lamp 
fixtures. 

Junction boxes are installed be- 
hind each fixture location. Connec- 
tions between JBs and fluorescent 
fixtures are by means of flexible 
waterproof conduit and fittings 
and, in cases where angle fittings 
attached to these flex sections do 
not establish solid grounding 
bonds, the waterproofing insulation 
is removed to insure that protec- 
tion. 

Connections within junction boxes 
(between No. 6 feeders and No. 12 
fixture leads) are established via 
split-bolt copper connectors insu- 
lated by successive layers of cam- 
bric tape, plastic electric tape and 
compound, while connections be- 
tween lead wires and _ ballasts 
within fixtures are made by splic- 
ing and soldering, then insulating 
with plastic and friction tape. 
Feeder wires are formed into 10- 
in. slack loops in each juriétion box 
to facilitate splicing and permit 
subsequent reconnection and recir- 
cuiting of fixtures if desired. 


Mercury Approach Lighting 


In addition to lighting inside the 
tunnel proper, illumination is also 
provided for exterior approaches 
by 400-watt 20,000-lumen mercury- 
vapor lamps housed in OV-35 Type 
III distribution luminaires  sup- 


ported by 30-ft Type X steel poles 
equipped with 8-ft upsweep mast 
arms, and serviced through under- 
ground multiple-lamp ballasts. 
Flashing or pulsating 1-way amber 
light heads likewise are installed 
along approach sections, where new 
roadway alignments depart from 
the old, to warn motorists of this 
new construction. 

In this approach-lighting in- 
stallation, underground service be- 
tween pullboxes is through as- 
bestos-cement conduit, although 
service from pull boxes to lighting 
standards is via buried rigid steel 
conduit which is thoroughly rust- 
proofed by grit-blast cleaning, 
priming coats of coal tar and coal- 
tar enamel, spiral wrappings of as- 
bestos felt, a recoating of coal-tar 
enamel, and a final wrap of Krinkle- 
Kraft paper. This same application 
also continues slightly above grade 
as buried conduit sweeps up at the 
meter loop assembly, after which 
uncoated galvanized rigid steel con- 
duit continues to the service head. 

Included in the meter loop as- 
sembly is an activating photocell 
unit, a raintight flasher and a 3- 
pole (solid neutral) multi-breaker- 
type 220-volt switch. 

Since large surfaces of high-re- 
flectance natural rock surround the 
portals and approaches to this tun- 
nel project, thereby increasing out- 
side-inside brightness ratios still 
further, design engineers deliber- 
ately lessened exterior brightness 
by specifying black asphalt topping 
for approach roadways. And con- 


106 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1961 


versely, they covered roadway sur- 
faces within the tunnel with light- 
color concrete, then surfaced tunnel 
walls with two coats of white vinyl 
paint having an RF of 60%. This 
treatment has proved completely 


ond 


satisfactory, economical and easy 
to maintain plus helping to reduce 
accidents. 

This practical solution to a seri- 
ous lighting problem was designed 
and installed under the supervision 


il 


THIS TUNNEL VIEW shows 
symmetrical variations of light- 
ing intensities from portals to- 
ward center of tunnel drop- 
ping progressively from 50 fc to 
25 to 16 to 11 fe, then re- 
turning to 50. Symmetrical in- 
stallation from either end was 
dictated by fact that tunnel 
carries 2-way traffic. This view, 
showing lighting arrangement 
for daylight hours, was taken at 
night in order to better illustrate 
the return to portal conditions 
at the far end of the tunnel. 
Actually, night-time lighting in 
tunnel is a fairly even 6 fc from 
portal to portal. 


of H. Stead, traffic supervisor, Ari- 
zona Highway Department, while 
the entire electrical installation was 
handled by Newbery Electric Cor- 
poration through their branch of- 
fice located in Tucson. 


MULTIPLE MERCURY RELAYS are equipped with fuses on 
coil and load sides as well, while coils are additionally pro- 
tected by lightning arresters. Switching of the 16 lighting 
circuits is regulated by astronomic clock with carryover 
characteristics synchronized to exact latitude of tunnel, while 
control is also instrumented through photocell unit. 
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SERVICE METER LOOP assembly, related to mercury-vapor 


approach lighting system, is mounted on creosoted poles 
anchored in concrete. Assembly includes transformer can, 
metering equipment, 400-amp 3-pole fused main switch and 
driven grounding rods. Black asphalt surface of approaches 
minimizes glare from sunlight. 
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Magnetic Amplifiers 
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. . . to control rolling-mill de motor speeds. Completely automated, this new roll- 


ing mill employs closed-loop control to synchronize motor speeds rapidly and 


accurately. 


NE of the latest advances in 
[J rsaem automation is a new 

copper rod mill at the Hatfield 
Wire & Cable Div. of Continental 
Copper & Steel Industries in 
Linden, N. J. Monitored by a lone 
operator, the mill automatically 
transforms copper bars—about the 
size of railroad ties—into coils of 
ts-in. diameter rod. This rod later 
becomes one of the various kinds of 
insulated electrical wire produced 
at Hatfield. 

Fig. 1 shows the rolling-mill 
equipment layout and floor plan of 
the adjacent control room. To regu- 
late speeds of the 100- to 200-hp de 
motors, which power the mammoth 
rolls, engineers selected a magnetic 
amplifier—amplidyne system. This 
system has the fast speed of re- 
sponse and high accuracy required 
by rolling mills of this type. In 
addition, individual speed regula- 
tion for each roll-stand drive motor 
provides roll-speed synchronization. 
Roll-speed synchronization and ac- 
curate speed control are necessary 
for several reasons. As a bar is 
being reduced into a rod, it will be 
in nine roll-mill stands simultane- 
ously. A change in roll speed may 
cause the rod to “loop,” that is to 
leave the rod guides, or to cobble 
(pile up at the roll), delaying pro- 
duction. 

Driven by a 4160-volt, 875-hp 
synchronous motor, a 600-kw gener- 
ator supplies direct current to a 
common bus arrangement through 
steel-mill type line panels. From 
here, power extends in underground 
conduit to the 5 de motors, which 
drive the rolls. 

An underfloor forced-air cooling 
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system, ducted beneath the dc 
motors and the 550-hp roughing 
mill ac motor, directs a high-veloc- 
ity air stream up and around the 
motors. Special enclosures around 
each motor create a positive pres- 
sure, which prevents copper dust 
and dirt from entering the enclos- 
ure, thus keeping the motor clean. 

Auxiliary equipment includes 
motor-driven rheostats, a power dis- 
tribution control center, a variety 


480v 
LININILIL J switen 
Control | Motorized rheostats ee 
room 
oe 550 hp 


motor 
speed cont. 


Amplidyne panel 


DC dist. panel 


Turnstile 
Coil tying units 


200 hp 
690/1300 rpm 


200 hp 
690/1300 rpm 


ep Intermediate drives. 
No.4 


200 hp 
690/1380 rpm 


100 hp 
575/1150 rpm 


C.RE.M-G set 


r 


Underwater conveyor 


150 hp 
850/1700 rpm 


~ Finish drives <2 


Sync |875 hp |550 hp 
Income} motor] sync. | induct. 
cubicle} fld. | motor | motor 
comp. starter | starter 


AC dist. panel 


of controls and a magnetic ampli- 
fier-amplidyne control panel. 

It is interesting to note that al- 
though this rolling mill is auto- 
mated to a very high degree, prac- 


tically all electrical equipment and 


controls are standard components, 
resulting in lower costs. And, be- 
cause Hatfield engineers wanted 
the utmost in dependability, they 
specified only rugged, easy-to-main- 
tain equipment. 
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IM] 4160vac 
motor 


Roughing 
rolls 


FIG. 1—Sketch shows rolling-mill equipment layout and floor plan of adjacent 
2000-sq-ft control room. From the control pulpit, the lone operator can observe 
movement of the bar (bar travel indicated by arrows) as it is automatically being 


rolled into rod. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1961 


Rolling Process 


A lone operator, in an elevated 
pulpit, controls the rolling process. 
Here, surrounded by a multitude 
of tachometers, voltmeters, am- 
meters, etc., he can observe the 
copper bars as they leave a 1600°F 
heating furnace on a powered con- 
veyor. This conveyer brings the 
bars to the 3-roll-high roughing 
mill, which is powered by a 550-hp, 
4160-volt ac motor. Here the bars 
automatically make five reversing 
passes through the rolls. After the 
fifth pass, the bar (now nearly 60- 
ft long) continues on through the 
‘three intermediate and six finishing 
rolling mills. Thus the bar is gradu- 
ally rolled into approximately 900- 
' ft of xe-in. diameter rod. After 
leaving the last rolling stand, the 
rod continues through guides to a 
coiling machine which, after coiling 
the rod, drops it onto an under- 
water conveyor. Traveling under- 
water, the coil of rod is quenched; 
emerges onto a machine which ties 
the coil and then loads it onto a 
turnstile ready to be taken to 
further processing. 


Power Distribution 


At Hatfield, this rolling mill is 
- located in a separate building, which 
also contains other process and 
storage areas. Power enters the 


building underground at 4160 volts. 


and dirt out. 


SPECIAL ENCLOSURE protects 550-hp 4160-volt ac rougher 
motor from copper dust and foreign particles. A high-velocity 
air stream, ducted beneath the motor, creates a positive 
pressure within the enclosure thereby keeping metallic dust 


Located in a 2000-sq-ft control room 
adjacent to the roll-mill area, a 
750-kva unit substation reduces 
the primary voltage to 480/277 
volts, 3 phase. 

In underfloor conduit, 480 volts 
feeds a distribution center. From 
here, utilization voltages fan out 
underfloor to serve distribution 
transformers, lighting and miscel- 
laneous equipment. 

Through a 2000-amp- disconnect 
switch and a motor-starting cubicle, 
4160 volts feeds the roughing-mill 
550-hp ac induction motor. A 5-kv 
capacitor, installed across’ the 
motor terminals, helps to protect 
the motor from voltage surges. 
From an adjacent cubicle, 4160 
volts also energizes an 875-hp syn- 
chronous motor. This motor is the 
drive for the de power supply. 

From the power supply gener- 
ator, rated at 600 kw, 600 volts de, 
four 250 MCM cables carry direct 
current through an_ underfloor 
plenum to the main de distribution 
line panel, From here, 600 volts 
radiates in underfloor conduit to 
the de motor armatures. Underfloor 
distribution was selected because 
of a 10-ton overhead bridge crane, 
which must reach all parts of the 
rolling mill. 

The de distribution line panel is 


~a ruggedly built traditional steel- 


mill type. Protected by a 2000-amp 
air circuit breaker, 4 by 4 in. open- 
mounted copper busbars connect 


600 volts to de motor contactors. 
Remotely operated from the control 
pulpit, these magnetic contactors 
have separately mounted overcur- 
rent and overvoltage relays. And 
knife-blade disconnect switches pro-~ 
vide manual disconnecting means 
for safety purposes. 

Control wiring from the adjacent 
magnetic amplifier-amplidyne con- 
trol panel extends to the de dis- 
tribution board overhead in parallel 
4- by 4-in. screened ducts. 


Closed-Loop Speed Control 


The  speed-regulating system 
provides “closed-loop” control. In 
a closed-loop speed-control system, 
an output signal, representing speed, 
is compared to a reference (in this 
case a voltage) representing de- 
sired speed. Any deviation of speed 
—and therefore the output signal 
—is fed back into the control system 
to make required corrections. 

Major components in the speed- 
regulating system are: (1) de 
supply 600-volt generator, which 
is magnetic amplifier-amplidyne 
regulated; (2) five roll-mill de 
motors, each with individual mag- 
netic amplifier-amplidyne control; 
(3) a constant potential generator, 
voltage regulated, which supplies 
250-volt de control power and the 
speed-regulating system reference 
voltage; (4) tachometer generators 
which provide; the output (feed 


AC DISTRIBUTION CENTER supplies 480 volts to various 
motors and distribution transformers; 277 volts for fluorescent 
lighting; 120 volts to miscellaneous equipment. In the fore- 
ground, the constant potential exciter M-G set provides the 


250-volt control power and reference voltages required. 
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DC GENERATOR, rated at 600 kw 600 volts, supplies the 
armature voltage to the rolling-mill de motors. Driven by an 
875-hp synchronous motor, the generator is magnetic ampli- 
fier-amplidyne regulated. Three temperature-sensing ele- 
ments trip an alarm if bearings overheat. 


MOTORIZED RHEOSTATS, operated from the control pulpit, 
set voltage levels in the speed-control circuits. When the mill 
is ON manual control, the operator can adjust the rheostats 
to make speed adjustments for any motor in accordance with 
tachometer readings. 


MAGNETIC AMPLIFIER-AMPLIDYNE control panel has a 
separate speed-control section for each motor. On the front 
of the panel are tachometers, voltmeters and ammeters, 
which facilitate testing or troubleshooting. Magnetic ampli- 
fiers and amplidynes are mounted behind the panel. 


back) signal. These tachometers, 


rect any speed deviation, no matter 


DC DISTRIBUTION LINE PANELS (on left) feed 600 volts to 
the five roll-mill motors. The generator line is protected by an 


open-type 2000-amp circuit breaker. On the right is the 
magnetic amplifier-amplidyne control panel. Five amplidynes, 
one for each motor speed control, can be seen on the floor. 


increase the output signal to be 


coupled to rotors of each de motor, 
generate a voltage that varies ac- 
cording to respective motor speeds. 

Of course, there are varying de- 
grees of accuracy in closed-loop 
control. And at Hatfield, the speed- 
regulating system must start to cor- 
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how small, immediately. With the 
high-quality tachometer generators, 
extremely small speed variations 
generate voltages which are de- 
tected and amplified by the mag- 
netic amplifiers. These magnetic 
amplifiers act as preamplifiers to 


applied to the control winding of 
the amplidyne. In this way, the 
moment a speed deviation starts to 
occur, it can be corrected before an 
extreme speed deviation can be- 
come established. 

An electronic preamplifier could 
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By obsery- 


LONE OPERATOR monitors rolling mill from an elevated control pulpit. 
ing tachometers and ammeters, the operator checks motor speeds and motor cur- 
rent. Although the entire process is automated, he can stop the mill quickly in an 
emergency, or he may vary motor speeds if necessary. 


Feedback signal 


“ee 600 kw Shunt 
600 v field Dc motor 
Series 
field 


< \ Isolating sw. 


: Control field 
F KK) sete 
Amplidyne (43 (T) Tachometer 
generator 
(input signal ) 
A e -- Control field 
Magnetic 
amplifier ies 
fate Sees motorized 
ie ; rheostat 


Constant 4) R4 
potential 


excitor 
Bie yo 20-volt reference 


FIG. 2—Diagram shows basic speed-control system arrangement. The tachometer 
generator’s output voltage, which varies according to motor speed, is applied to 
the magnetic amplifier control field. Preset by Rl and MR2, the reference volt- 
age is also applied to the magnetic amplifier control field and, when the motor 
speed is correct, the two voltages balance. A minute variation in motor speed 
causes a voltage unbalance in the magnetic amplifier control field. Amplifying 
this unbalance voltage, the magnetic amplifier applies the signal to the amplidyne 
control field. This causes, in the amplidyne’s high-power output circuit, either 
an increase or decrease of current to the shunt field of the motor, whichever 
is needed to make the proper speed correction. 


e) Ri vernier 


have been selected in place of mag- amplifiers-amplidyne combination 


netic amplifiers. Electronic control 
would have resulted in more am- 
plification and even higher accu- 
racy. But Hatfield engineers de- 
sired the ease of maintenance 
offered by magnetic amplifiers and 
amplidynes. Moreover, the magnetic 
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resulted in speed control that is 
more than adequate for this kind 
of rolling mill. 

The speed-controlled drive sys- 
tem consists of five dc motors on a 
common bus with the 600-volt gen- 
erator. Years of experience plus 


careful calculations have shown 
rolling-mill experts what the proper 
speed of each motor should be. Each 
motor, through adjustments of 
their individual speed-control sys- 
tems, is set for a predetermined . 
speed. And these speeds must be 
maintained accurately to avert the 
possibility of fouling a bar. 

A minute speed change will 
cause the tachometer generator’s 
output to change slightly. This 
small variation is preamplified by 
the magnetic amplifier. Greatly in- 
creased, the signal is fed to the am- 
plidyne causing the amplidyne’s 
output, which is connected in motor 
field circuit, to make speed cor- 
rections. 

Because de motor speeds are a 
function of armature voltage as 
well as field flux, the main de gen- 
erator is regulated, also by mag- 
netic amplifier-amplidyne control. 
A motorized rheostat, connected in 
the generator’s control circuit, can 
set over-all speed of the system. 
However, each motor has somewhat 
different characteristics. Because 
of this, their speeds do not change 
by the same ratio. To correct speed 
variations due to this armature 
voltage control, each motor has an 
individual speed-control system. 

Referring to Fig. 2, an analysis 
of the speed-control system is as 
follows: 

If the speed of motor M1 is cor- 
rect, the output of the tachometer 
generator, which is applied to a con- 
trol winding of the magnetic am- 
plifier, will exactly balance the ref- 
erence voltage which is also applied 
to a control winding. Under this 
condition, and with rheostats (R1 
and MR2) previously set for cor- 
rect voltage levels, the magnetic 
amplifier output allows the motor 
speed to remain unchanged. 

If the speed of the motor drops, 
however, the output of the tachom- 
eter generator will drop. This un- 
balances the input signal voltage 
with the reference voltage causing 
current to flow in the output wind- 
ing of the magnetic amplifier. This 
amplified output is applied to the 
control winding of the amplidyne. 
Direction of this control current 
flow is such that it causes the power 
current from the amplidyne to the 
motor shunt field to become smaller. 
Thus, the motor field is weakened 
resulting in an increase in motor 
speed. 

The electrical installation was 
made by Molnar Electrical Contrac- 
tors, Inc. of Woodbridge, N. J. 
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ELECTRIC HEATING FORUM 


Humidity and : 
Condensation—V 7 


Installation of vapor barriers 


By W. J. Novak 


in the electrically heated house. 


barrier to avoid future moisture damage is only 

a partial solution of the problem. To be com- 
pletely effective, the barriers must be installed cor- 
rectly and in the proper place. The heating installer 
should make certain that the principles discussed 
below are observed. 


Qiiserter to and specifying an excellent vapor 


Where should the vapor barrier be installed? Actu- 
ally, the criteria for vapor barrier location is that 
it be placed in such a position that its temperature 
will never be lower than the dew point of the ambient 
vapor. If it were, vapor would condense on its sur- 
face and defeat its purpose. For most construction, 
this means that the barrier is placed between the 
insulation and the interior wall, ceiling, or finished 
floor. 

For most applications, it is generally recommended 
that the vapor barrier be placed as close as possible 
to the warm side of the wall, floor, or ceiling. This 
tends to raise the vapor resistance of the wall be- 


The series on humidity and condensation continues this 
month with a discussion of proper methods of installing 
vapor barriers. The final article will cover humidity control 
through ventilation. p 

Readers are invited to express opinions or submit their 
own experience data on any aspect of electric heating. 
Please address correspondence to: 

Electric Heating Forum 

Electrical Construction and Maintenance 

330 W. 42nd Street 

New York 36, N. Y. 


Reprints of this and all previous EHF issues may be obtained at 


the following prices: 
1 to 49 copies: 20¢ each 
50 to 100 copies: 15¢ each 
Special reprints available: 
@ “Electric Space Heating . . . 1960” by W. J. Novak, 50¢ 
each. 
“Electric Heat Can Cost Less,’ by Floyd Olson, 20¢ each. 
“Problems in Estimating Electric Heating Costs,” by Glyde- 
well Burdick, 15¢ each. 
“Estimating Floor Losses,” by Glydewell Burdick, 15¢ each. 
available: 
Automatic monthly mailing of EHF reprints in any quan- 
tity; write for details and prices. 
Attractive, colorful 3-ring binder designed to hold EHF 
reprints, $1.00 each. 


tween the inside air and the sheathing; the resultant 
pressure tending to move moisture into the wall be- 
comes less than the pressure tending to move mois- 
ture out of the wall to the outdoors. Also, through 
its high vapor resistance, the vapor barrier permits 
a much smaller amount of moisture to get into the 
wall in the first place. 

The question arises as to its effectiveness in keep- 
ing moisture from condensing in the walls during 
the summer, when conditions are reversed and vapor 
pressure is greater outside the house. Because of 
the smaller indoor-to-outdoor temperature difference, 
temperatures within the wall are not likely to reach 
the dew point. However, there is a possibility, in 
areas having very warm summers, that condensation 
could occur within a fully insulated wall on the 
sunny side of a house (or in a ceiling) for one or 
two hours a day if inside temperatures are kept at 
70F or lower by air conditioning. Such conditions 
are difficult to predict in advance; and if they do 
occur, their correction requires very specialized de- 
sign involving strategic location of the vapor bar- 
rier or ventilation of the wall or ceiling cavity. 


How are vapor barriers installed? As discussed 
previously, insulating batts and blankets may be ob- 

tained with a vapor-resistant material covering one 

face. These barriers are furnished with protruding 

flanges along each edge which may be stapled to the 
inside edges of the wall studs (or ceiling joists). By 

overlapping the flanges on successive studs, the re- 

sult is a continuous vapor barrier over the entire wall 
surface. An alternate fastening method, used to 
some extent with 1- to 2-in. batts, has been to staple — 
the barrier flanges to the faces of the two bordering 
studs, thus recessing the batt and forming an addi- 
tional air space between the insulation and the 
plaster or gypsum board. However, this method ” 
leaves much to be desired from the standpoint of 
moisture control, since wood is relatively permeable 
to moisture; and the framing, comprising 10% or 
more of the wall surface, is thus unprotected by ‘+ 
barrier. Edge-stapling is more common in electrically — 
heated houses, chiefly due to the extensive use of ’ 
batts of full-stud thickness. 

Where wall studs are on 16-in. centers and insulat- 
ing batts at least 3-in. thick are used, considerable 
time can be saved by installing the batts between 
the studs without stapling. The usual 15-in. width 
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INTERSECTIONS of interior walls and multi-story ceil- 
ings with outside walls are often neglected in vapor- 
proofing and can be a source of moisture trouble. 
Sketches (a) and (b) show most effective way to protect 
these points but require that sections of vapor barrier 
be handled during early phases of construction. 
Sketches (c) and (d) show an alternative method. Bar- 
rier can be installed after framing members are in 
place but before finished walls, floors and ceilings 
are put in place. In (c), barrier should extend 1 or 2 
stud spaces along partition; in (d), 2 or 3 ft under floor 


PLUGGING THE LEAKS 


ya Outside wall 


UU 
oS ... or ees 


lapped area 


FLANGES of vapor barrier furnished as part of insulat- 
ing batts should substantially overlap edge of stud or 
joist at-stapling point, since wood is very permeable 
to water vapor. 


Joist 
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CRAWL-SPACE barrier protection should extend up 
sidewalls and around floor joists to protect against 
moisture from earth as well as living space. 


Vapor 
barrier 


7. 


COO 
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Perimeter 
insulation 


SLAB-ON-GRADE construction should include vapor 
barrier over ground and over foundation to shield 
structure from capillary action of ground moisture. 


and over ceiling. Lengths of any suitable vapor barrier 
can be cut for the purposes where barrier-faced 
insulating batts are used and can be left loose or 
tacked in place lightly until insulating job has been 
completed. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1961 


113 


provides a snug fit, and the 3-in. thickness precludes 
settling or buckling. Vapor protection can then be 
provided by continuous polyethylene film across the 
entire inner wall surface. Stapling is required only 
at the extreme edges of the film and at windows or 
other openings, since the application of the finished 
wall will fasten it securely. For such an application, 
the batts need not have integral vapor barriers, nor 
even a paper enclosure; however, the enclosure will 
provide protection from physical damage during 
construction. 

A ceiling vapor barrier is often omitted when 
blown insulation is used in the attic; however, this 
is poor practice. Full dependence is placed in such 
cases upon the effectiveness of the attic ventilating 
openings to dispel accumulated water vapor. While 
ventilation is important and necessary, it may be in- 
adequate to properly vent excessive water vapor, 
particularly during periods of low average wind 
speeds. Omission of the ceiling vapor barrier is false 
economy, since any condensation anywhere in the 
attic space will drip down onto the insulation, impair 
its effectiveness, and increase heat loss—in addition 
to inevitable deterioration of the wooden framing 
or, in extreme cases, staining of ceiling plaster or 
gypsum board. 

The most effective solution to this problem is to 
stretch a sheet of polyethelene film, 2 to 4 mils thick, 
across the entire ceiling, stapled to the underside 
of the ceiling joists, before the finished ceiling is ap- 
plied. The insulation is poured or blown on top of 
the plastic between the joists after the ceiling is in 
place. 

Floors above crawl spaces or unheated basements 
present another installation problem. Stapling the 
vapor barrier flanges of the batts to the tops of the 
floor joists before laying the subfloor is a difficult 
job, and the barrier as well as the insulation is likely 
to suffer considerable damage before construction is 
completed. On the other hand, if the flanges are 
stapled to the bottom edge of the joists from below, 
the vapor barrier will be facing the cold side rather 
than the warm side. Insulation manufacturers have 
simplified the problem recently by introducing batts 
with the flanges on the breather face of the insula- 
tion, so that they may be stapled from below and yet 
leave the vapor barrier on the face of the batt closest 
to the floor surface. % 

Where the conventional insulating batt is used, 
it is usually necessary to place the batt between the 
joists from below and then provide some means of 
support beneath the insulation (such as chicken wire, 
furring strips, or special supports manufactured 
specifically for the purpose) to hold it in place. This 
makes it possible to place the vapor barrier of the 
batt facing the floor. Again, large sheets of unbroken 
plastic film spread over the top of the subfloor pro- 
vide a quick, simple and efficient means of vapor con- 
trol, covering the joists as well as the insulation. 

Considering the previous discussion on ground 
moisture, the question might arise as to whether it 
is more important in the case of a crawl space to 
protect the floor from moisture from below or mois- 
ture from the house interior. The answer is that 
both must be minimized—the interior moisture by 
one of the methods discussed above, and the ground 
moisture by a suitable barrier on the ground. If a 
concrete floor is provided in the crawl space, the 


barrier should be laid before the concrete is poured — 
to prevent moisture migration. If the floor is bare 
earth, the barrier should be spread to cover the 
earth. If rolled material is used, adjacent strips 
should overlap at least 4 in. If large plastic sheets 
are used, they should be overlapped where necessary. 
We have here a situation where the structural 
members to be protected from moisture are bounded 
top and bottom by vapor barriers; therefore, some 
ventilation or dehumidification is necessary to dispel ~ 
any vapor that does pass through the barriers into 
the crawl space. Minimum requirements for such 
ventilation will be discussed subsequently. 
Throughout the installation of vapor barriers, 
particular care must bestaken to seal any necessary 
openings in the barriers, such as at outlet boxes, 
ventilating fans, and around water pipes and elec- 
trical conduit. (Water pipes should preferably be 
between the vapor barrier and the insulation.) In 
addition to providing protection against moisture, 
the vapor barrier efficiently reduces infiltration of 
cold air into the structure. Careless tearing of the 
barrier and insulation around such wall and ceiling 
penetrations will not only permit water vapor to 
escape; it will aggravate heat loss. The accompany- 
ing sketches suggest additional considerations which 
deserve attention to provide a top-notch job. 
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New UL Standard for 
Electric Heating Equipment 


An important new 81-page standard for heating equipment 
fabrication, Standards for Safety: Electric Space-Heating 
Equipment (UL 573, First Edition), has been prepared by — 
Underwriters’ Laboratories, Inc. 

It includes detailed requirements which must be met by all 
equipment submitted for test to UL. Until April 1, 1962, UL will — 
review all space heaters now listed to determine compliance 
with the new standard, notifying manufacturers of any change 
which must be effected to comply. During this time, manu- 
facturers are also expected to review their own equipment and — 
make necessary changes. After April 1, 1962, listing of equip- — 
ment incorporating any features not in compliance with the 
standard will be discontinued. 

Minimum standards are given for materials and components 
used in all commonly used wall, baseboard, and ceiling heat- 
ers, plus cord-connected units, duct heaters, and central furnaces. 

This standard, adopted after long and careful study, dis- 
cussion, and review by the Laboratories’ staff, is a major 
step in the effort to insure that the outstanding performance : 
and advantages possible with electric heat will be realized 
through the use of quality equipment. 


Second NEMA Electric Heat 
Conference Scheduled ! 


§ 


Final plans have been announced by the Electric Comfort — 
Heating Equipment Section of the National Electrical Manu- 
facturers Association for its second National Electric Comfort 
Heating Exposition and Symposium on March 19-21, 1962, 
at the Sherman Hotel in Chicago, Ill. ¥ 

Theme of the exposition will be “Sell Electric Comfort Heating 
Cooperatively.” Discussions at the planned seminars will fea- 
ture calculations for various types of electric heat, methods 
and selection of equipment, new advances, and sales techniques. 
Chairman of the exposition will be Keith M. Spurrier, Central 
Area Sales Manager, Robbins & Myers, Inc. The morning of 
March 19 has been set aside for registration purposes, 
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Heating Contractors, Plumbers, 


and Electric Heat 


U. S. Dept. of Commerce survey shows installations made during 1959. 


terials Div., Business and Defense Services Ad- 

ministration, U. S. Dept. of Commerce, to heating 

' contractors, larger plumbing contractors, and fuel oil 

distributors in the United States provide what is 

perhaps the first available data on the extent of par- 

ticipation of these groups in the installation of elec- 
tric heating equipment. 

The survey covered only a selected portion of 
the 44,075 installers whose identities were available 
from government records, therefore extensions 
of the data to form conclusions of nationwide ac- 


QQ bee sent out by the Building Ma- 


tivity should not be made.. Note that electrical 
contractors were not included; therefore the results 
are in no way an indication of total electric heat 
activity. 

Of the 9,456 reports received, 6,805 reported 
installation of 392,680 heating units, including 3,003 
(0.77%) electric heating systems. 

The accompanying tables show a _ percentage 
breakdown of the electric heating systems reported, 
arranged according to geographical area, type of 
occupancy, and whether new or replacement, plus a 
summary of total units installed. 


Installation of Electric Heating Equipment 
by Heating Contractors and Plumbers, 1959 
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FIG. 1—Basic Schemes for Individual Unit Metering in Multiple-Occupancy Buildings Are Limited 
by Requirements of Conventional Metering Techniques 


Disconnect 
and protection 
SE for feeder to 
equipment each occupancy 
Service Bank of 
aL earee meters 
Case | 


Individual feeder to each occupancy from basement meter bank, This 
system provides least diversity in distribution system, requiring relatively 
large amount of total conductor capacity. System demand is essentially 
the total of the individual demands of the feeders. Total rating of phase 
conductors is highest for any possible distribution system and full-size 
neutrals are generally required. 


Substantial wiring economies with 


Main and 
feeders in 
switchboard 


(pm a a 


ce 


Individual 
panel for 
each occupancy 


Disconnect and 
protection for 
subfeed to each 
occupancy 


Meter bank 
on each floor 


Service Feeder to each floor 


Case Il 

A common feeder to each floor affords use of lower demand factor in 
sizing conductors for total load of three unit occupancies. This layout 
and any variations on it, which permit use of a common feeder to a 
group of units, can effect substantial wiring economies in material and 
labor over the layout shown in Case I. However, the need for metering 
of the individual occupancies can appreciably curtail economies which 
could be made if conventional meter bank arrangements could be 
eliminated. 


Remote Metering 


System ... for individual unit metering in 


For new construction and for modernization, this novel 
system provides for individual unit metering in multiple- 
occupancy buildings that have distribution systems 


designed for all of the diversity advantages of common 


feeders to groups of unit occupancies. 


By J. F. McPartland 
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multi-occupancy buildings. 


NEW system of remote energy 
A metering can provide individ- 

ual metering of each occupancy 
in a multi-occupancy building with- 
out the sacrifices in distribution 
economy normally required for unit 
metering. Fig. 1. 

The key to this new remote 
metering method is a special type 
of current transformer applied at 
each point in the system where the 
energy is to be metered—such as 
at each subfeed to an individual 
occupancy. Fig. 2. This CT is de- 
signed to provide automatic ratio 
and phase-angle correction to com- 
pensate for the effect of inaccuracy 
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Case Ill 


This is a common variation on Case II. One meter bank is used 
fo supply three floors. The relatively long horizontal runs—com- 
monly 3 No. 6 in 1-in. conduit or 3 No. 4 in 1Y%4-in. conduit— 
may cause serious problems in buildings having steel construction 


with only 4-in. slabs. 


introduced by the highly increased 
secondary burden of the unusually 
extended secondary leads. This self- 
compensation feature makes pos- 
sible accurate measurements re- 


gardless of the varying lengths of* 


secondary leads from CTs _ to 
meters. 

To effectively comply with the 
plan, the special CT is a relatively 
small device—approx. 4 in. by 6 in. 
by 2 in.—and is designed to be-in- 
stalled in the panelboard for each 
apartment or office tenancy. The 
low-voltage secondary wiring from 
the CT to its associated meter is 
approximately No. 20, since it car- 
ries a maximum of 1 amp when a 
CT with a ratio of 50:1 is applied 
to an apartment demand load of 50 
amps per phase. All secondary wir- 
ing for all of the unit occupancies 
along a typical riser run up to 20 
apartments of a 20-story building 
might be installed in, say, one 1-in. 
conduit. The meter to be used may, 
of course, be similarly selected for 
maximum of 1 amp or up to 23 
amps. 

In operation, the losses through 
the long secondary leads are auto- 
matically compensated in the novel 
CT, which measures the load cur- 
rent with a predetermined constant 
ratio and without ratio or phase 
error. In order to simplify installa- 
tion, the potential coils of all of the 
watt hour meters are directly con- 


This story discusses the many factors involved In 
metering of electrical energy utilization in multi-story, 
multiple-occupancy buildings. The method of remote 
individual unit metering with a self-compensating cur- 
rent transformer is the patented invention of Herman 
Wald, M. S., consulting electrical engineer, Astoria, N.Y. 
(He is chief electrical designer for Bardos & Ettinger, 
Consulting Engineers, N. Y. C.) 

The over-all subject is vitally important in view of 
the accelerated building of apartment houses and office 
buildings with the widely varying attitudes of building 
managements on the subject of rent-included electric 
supply for tenants vs tenant purchase of energy. The 
method of metering selected for any such building may 
be a significant factor in cost of the building. The 
particular electrical load requirements of tenants may 
dictate either master metering or unit metering, or 
may indicate the desirability of master metering for 
some tenants with unit metering for other tenants. 
And local conditions as to availability of rental space 
and the competition among owners in renting out their 
space are often involved in the choice between master 
or unit metering. The remote metering system described 
here makes possible flexible arid interchangeable use 
of both master and unit metering. We present this 
story to bring the problem into focus and to describe 
a solution which merits the attention of engineers, con- 
tractors and manvufacturers.—Editor 


nected to the most convenient line 
terminals at the meter location. 
The remote metering system also 
incorporates protection which auto- 
matically interrupts the current 
supply through any CT in case of 
short circuit or an open in the 
secondary wiring to the meter. 
Thereby, use of energy is prevented 
when meter operation is inter- 
rupted. 


Traditionally, individual meter- 
ing in multiple-occupancy buildings 
—particularly high, multi-story 
buildings—has had one serious dis- 
advantage. The distribution system, 
designed to accommodate all of the 
unit meters, was a more expensive 
and less efficient system than might 
be designed for the same load if 
unit metering were not required, 
that is, if master metering were 


FIG. 2—Elements of Remote Metering Scheme 


Apartment 
panels with 
special CTs 
Pas 


Phase bus in panel 


Automatic compensating 
current transformer 


Secondary wiring 
from CT to meter 
at remote location 


Panel or 
fuse cutout 


block in 
each occupancy 


feeder 


{- inch conduit with 
circuits of No.20 
wire to current 
coils of meters 


Conductors to 
potential coil of 


haa to 
occupancy 


CT secondary wires 
to current coils 
of meter 


_.—Watthour 
meter 


each meter are 


tapped from any 
convenient set of 
lugs at location 
of meter bank 


Meter bank 


Circuit for potential 
coils of meters 


RISER LAYOUT 


Distribution 
switchboard 


xr>’——|ndependent 
potential coil 
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FIG. 3—Riser Layouts for Multiple-Occupancy Buildings with Conventional Metering _ 


Local 
meters 


cae 


Panel 
in each 
PA i 


SL 


~~in each — 
occupancy 


Panel 


in each ih 


occupancy panels L 
Individual risers to floor panels 
with subfeeds to occupancies 


se 


Individual Common conduit, Common riser to Common riser to floor panels 


conduit riser individual feeder several occupancies with subfeeds to occupancies 


to each to each occupancy \ 


occupancy 
Sa Bee 
Wa 


Basement metering of individual occupancies 


used at the service entrance for the 
entire building. Fig. 8. Where the 
meter bank or banks are located in 
the basement, a separate feeder 
must be used for each occupancy, 
run from the meter for the occu- 
pancy to the branch circuit panel in 
the occupancy. The system of many 
long feeder runs is costly in labor 
and materials compared with a com- 
mon feeder system where diversity 
of utilization in a number of occu- 
pancies fed from one common 
feeder permits a lower demand ca- 
pacity than the sum of the demand 
capacities of feeders where each 
occupancy has its own feeder. 
Fig. 4. 

Another economic consideration 
in unit metering vs master meter- 
ing is voltage drop. The problem of 


Master metering at service 
or individual meters on floors 


voltage drop is greater when indi- 
vidual feeders are used instead of a 
common feeder. This arises from 
the relation between current rat- 
ings of conductors and the resist- 
ances of conductors. For instance, 
taking NE Code figures, a No. 1/0 
RHW conductor, rated at 150 amps, 
has five times the carrying capacity 
of a No. 10 RHW, rated at 30 amps, 
based on allowable temperature rise 
in the insulation. But, as a result 
of rating conductors for current on 
their temperature rise, the circum- 
ference of the conductor material 
indicates the relative amount of 
heat-radiating surface for each size 
of conductor. 

Current ratings increase in pro- 
portion to increase in circumfer- 
ence, but the ratio of circumference 


FIG. 4—Master Metering Permits Any Layout of Distribution for 


Most Economical System 
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Each feeder 
supplies three panels 
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Example-2 


ividual panel 
each occupancy 
vA) 
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iS 
Single feeder 
to three floors 


to cross section area of conductors 
decreases with increase in con- 
ductor size. Larger conductors 
carry less amperes per unit of cross 
section. As a result, the larger con- 
ductors have lower resistance per 
ampere than smaller conductors, 
with consequent lower voltage drop 
for a given length of the larger con- 
ductor under full rated current 
than for the same length of a 
smaller conductor under its full 
load. Our No. 1/0 RHW conductor 
above has a resistance of 0.106 
ohms per 1000 ft, whereas the re- 
sistance of the No. 10 RHW is 1.06 
ohms per 1000 ft, or ten times that 
of the No. 1/0. 

Considering the above character- 
istics, a 1000-ft run of No. 10 under 
full load will have a voltage drop of 
30 amps X 1.06 or 31.8 volts. A 
1000-ft run of No. 1/0 under full 
load will have a voltage drop of 150 
amps X 0.106 or 15.9 volts. Any 
voltage drop disadvantage of a 
small conductor, here the No. 10, 
must be eliminated by increasing 
the size. Thus the common feeder 
distribution system has a big ad- 
vantage from the standpoint of 
voltage drop. 

Still another consideration is the 
requirement for neutral capacity in 
a common feeder compared with 
that in individual feeders. The need 
for full-capacity neutrals in the 
latter case may add substantially 
to the total amount of installed cop- 
per (or aluminum). In particular, 
where feeders or subfeeders to the 
individual occupancies consist of 
two phases and a neutral from a 
3-phase, 4-wire wye system, the 
neutral must be fully-rated for the 
phase load even under balanced con- 

(Continued on page 128) 
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e Ei GNG FORUM—XIV 


Fixed-Price versus 


Cost-Plius Contracts 


By Ray Ashley, Research and Consulting Engineer, Oak Park, III. 


QUESTION: 


With similar costs and the same markups, which is the better 


—a Fixed-Price or a Cost-Plus industrial contract? 


ANSWER: 


DISCUSSION: 


_ We are comparing the two types 
of contracts without considering 
the extra costs and difficulties 
often experienced in securing 

_ competitive work. To prove our 
point, let’s study experiences com- 
mon to most contractors: first with 
relation to Fixed-Price contracts; 
then those associated with Sees 
Plus contracts. 


Fixed-Price Contracts 


In order to get fixed prices on 
a project, the owner must have 
complete plans and specifications. 
To figure the work, the electrical 
contractor must be thoroughly 
familiar with the job requirements 
and have a complete listing of ma- 
terials and labor necessary. 

When the contract is let, the 
stage is already set for the con- 
tractor to proceed in the most ex- 
peditious manner. He can formu- 
late a definite program because he 
' knows the approximate duration of 
the contract, the manpower re- 
quirements, the materials needed 
_and how their delivery should be 
timed, and all other job require- 
ments. Field engineering and con- 
struction drawings can proceed 
‘with dispatch. These and other 
fixed-price-contract advantages are 
familiar to most contractors. 


E 
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The Fixed-Price contract. 


Operating costs for Cost-Plus 
contracts usually run much higher 
than those for Fixed-Price con- 
tracts. Three principal reasons for 
this are: 
~ 1. Greater cost of expediting. 

2. Extended duration (beyond 
normal). 

8. Extra cost of billing. 

Cost of Expediting—Plans and 
specifications are often sketchy and 
far from being complete. The 


BASE COSTS Material $36,000 
Labor $24,000 


ITEMS OF EXPENSE 


% of 
Labor 
Engineering & Plans (field engi- 
neering included)............ 225 
Field Office and Shop Expense 
(including Power and Light)....| 1.0 
Job) Telephone... 6.3. eee 2.0 
LEA CRE oo car Ati Ae inert 3.0 
General Insurance and Miscel- 
laneous Job Costs........... 3.0 
Travel Between Office and Job.. 


FOVEIRGd cn 2 rte ee Saree ers 


Sis OAs OL T0408 BR eles « 


FIGURE 1—ITEMS OF EXTENDED DURATION COSTS FOR AN $80,000 
CONTRACT 
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contractor’s engineer is obliged to 
make many trips to the owner’s 
office to ferret or pump out details. 

Because of lack of information 
and the uncertainty of the con- 
struction program, the contractor 
cannot use his mechanics to best 
advantage. Neither can he buy 
materials with the minimum 
amount of attention. Extra atten- 
tion is required all through the 

(Continued on page 220) 


NORMAL DURATION 
5 MONTHS 
Normal Costs Extended Duration Cost 
The Job 
% of Dollars 
Dollars Normal per Mo. 
Total | Per Mo. 
600. 120. 20 24.00 
240. 48. 20 9.60 
480. 96. 40 38.40 
720. 144, 20 28.80 
720 144, 20 28 .80 
60 
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Relight School Stadium With Quartzline Lamps 


Lighting an athletic field with Quartzline lamps 


provided an evenly distributed 20 footcandles. 


N ENTIRELY new concept of 
outdoor sports area lighting 
was employed when the athletic 

field lighting at Brush High School, 
Cleveland, Ohio, was revamped to 
improve visibility for both players 
and spectators. Without increasing 
total system wattage, Quartzline 
lamps more than double the intens- 
ity of the original system. 

The first of its kind in the nation, 
the new system was designed and 
installed by lighting engineers from 
General Electric’s Nela Park. It 
will be used as a model for the study 
of new quartz lamp application 
techniques for sports lighting. The 
old floodlighting system, installed 
in 1946, consisted of 64 1,500-watt 
incandescent lamps in reflectors 
grouped on eight poles, four on each 
side of the field. Illumination level 
at the field was eight footcandles. 

The new system consists of 64 
1,500-watt Quartzline lamps 
grouped on four poles, two on either 
side of the football field. Lighting 
intensity at the field is now an 
evenly distributed 20 footcandles, 
a level recommended by the Illumi- 
nating Engineering Society for 
Class IV stadia which seat 5,000 
spectators. 

In addition to securing double 
the footcandle intensity from the , 
same wattage and number of lamps 
originally used, the school was able 
to eliminate four floodlight poles. 
This was accomplished by designing 
fixtures that project a light beam 
which has a narrow vertical and a 
wide horizontal pattern. By con- 
trolling light more accurately than 
equipment previously used, the new 
fixtures increase illumination by 
concentrating a higher percentage 
of light onto the playing field. 

The new Quartzline lighting sys- 
tem offers the school added operat- 
ing economy. The lamps come in 
weather-resistant quartz tubes, 2- 
in. in diameter and 10 in. long, 
rather than in glass bulbs. They 
last twice as long without sacrific- 
ing the amount of light produced, 
and they maintain their original 
light output and efficiency through- 
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out their lifetime. Constancy of 


light output is attributed to a revo-— 


lutionary “iodine cycle” in which, 
as the tungsten filament evaporates, 


iodine vapor continuously carries 
back to the filament the tungsten 
particles which otherwise would 
blacken the wall of the tube. 


a. es 


ee 


ee 


NEW LIGHTING with Quartzline lamps doubles footcandle level on playing field 


without increasing total system wattage. New lamp fixtures are grouped on 


four 


poles instead of the eight needed for the original floodlighting system. 


OLD LIGHTING at Brush High School stadium provided only eight footcandles of 
illumination on the field. The 64 1,500-watt floodlights were grouped on eight 
poles, four on each side of the field. 
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You get BIGGER 
PERFORMANCE 


with the new 
Allen-Bradley 
Bulletin 709 Starters 


geet > sg 


OLD SIZE 
NEW SIZE 4 


A GOOD EXAMPLE 


The new revolutionary Bulletin 709 motor starters are surprisingly 
small in size—yet, they are good for many more millions of opera- 
tions—without trouble or maintenance! Rating for rating, they have 
no equal. They are today’s best starter value—and they costnomore! 


The ‘‘Quality”’ you’ve come to expect in all Allen-Bradley con- 
trol is represented in all details—especially in the “eye appealing”’ 
enclosures styled by the world famous industrial designer, Brooks 
Stevens. Write today for details of the new Bulletin 709 line—the 
greatest advance in motor control in 30 years: Allen-Bradley Co., 
1316 South Second Street, Milwaukee 4, Wisconsin. 


NEMA 1 ENCLOSURES 


Height A Width B Depth C 


N 
o 


26%6 14%. 7'Ye 


84 
| 8% | 32% | 41% | 17% | 19% | 10% | 13%. 


QUALITY 


e5 


Member of NEMA 


Your A-B Handy 
Catalog Lists These 
Control Devices 


Often Considered 


BULLETIN 840 
Float Switches 


These quality switches 
are available in a wide 
range of types for auto- 
matic control of motors 
operating tank or sump 
pumps. The snap-action 
switch mechanism as- 
sures positive operation, 
no matter how slowly the 
liquid level changes. 


BULLETIN 805 
Foot Switches 


Ruggedly built to with- 
stand the most severe 
industrial usage. Snap- 
action switch mechanism 
features maintenance 
free silver contacts. The 
foot switch shown above 
assures complete 
“safety” for the opera- 
tor. Also made without 
top guard. 


ALLEN -BRADLEY 


BULLETIN 1270 
Automatic Transfer 
Switches 


These switches are de- 
signed to transfer power- 
load to standby supply 
when normal power fails 
or drops too low. Auto- 
matically returns load to 
normal supply when 
power is resumed. Me- 
chanically interlocked. 


[2 


BULLETIN 836 
Pressure Controls 


For machine tool hy- 
draulic systems oper- 
ating at pressures up to 
5000 psi. Oiltight enclo- 
sure. Operating pressure 
and differential are ad- 
justable. A visible indi- 
cator shows trip point. 
Maintenance free silver 
contacts. 


Member of NEMA 


BULLETIN. 812 
Phase Failure—Phase 
Reversal Relays 


Style F relay (above) 
protects against all open 
phase conditions on a 
branch motor circuit. 
Style R disconnects the 
motor upon a phase re- 
versal. Style RF gives 
phase failure and phase 
reversal protection. 


BULLETIN 555 
Speed Regulators 


Provide manual speed 
control of wound rotor 
motors for either fan or 
machine duty. When 
used with magnetic 
starter, the first step 
closes control circuit. 


BULLETIN 803 
Rotating Cam 
Limit Switches 


Heavy-duty controls for 
use on automatic produc- 
tion machines. Made 
with up to 12 independ- 
ent circuits which can 
be separately adjusted 
for operation at any 
point of rotation. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


BULLETIN 1232 
Pump Control Panels 


Complete units for auto- 
matic operation of irri- 
gation and oil well 
pumps. Employ stand- 
ard A-B Bulletin 709 
magnetic starter with 
manual disconnect 
switch or circuit breaker 
in weatherproof enclo- 
sure. Wide variety of op- 
tional features available. 


BULLETIN 365 
Multi-Speed 
Drum Switches 


Designed for manual 
starting, speed changing, 
and reversing of poly- 
phase multi-speed 
motors. Made for up to 
four speeds either non- 
reversing or reversing. 


QUALITY 
MOTOR 
CONTROL 


14-61-RM 


Frequency Indicator 


Line frequencies of 60 cycles 
and 400 cycles can be determined 
with two handy “homemade” indi- 
-cators. One will indicate a fre- 
quency of 60 cycles or less, while 
the other will indicate a frequency 
of 400 cycles or higher. 

__ These units are for use on 115- 
-yolt circuits. Fig. 1 shows the cir- 
cuitry for the 60-cycle indicator. 
And Fig. 2 shows the circuitry for 
‘the 400-cycle indicator. 

Components are inexpensive and 
‘readily available. Parts required 
for each unit are: (1) a NE-51 
neon lamp; (2) a 4-watt carbon re- 
‘sistor (68k or 100k); (8) a 200- 
volt 0.01 mfd ceramic capacitor; 

4) a pair of test leads; (5) a long- 
handled rubber plug; (6) a pigtail 
receptacle. 

To build your own _ indicator, 
follow the instructions below. 

‘ 1. Remove a section from the 
side of the plug large enough to 
house the resistor and capacitor. 

2. Insert the neon lamp into the 


RI 

|OOK 
| Cl : 
S00 D5 oomen eo 
FIG. 1—60-Cycle Indicator. When the 


test leads are applied across 117-volt 60- 
cycle source Cl has.a value of about 
250k ohms. Because of the voltage di- 
vider (R1-C1), the voltage across the neon 
lamp will be about 80 volts.. 
lamp glows at approximately 50 volts 
rms, the presence of a 60-cycle voltage 
is indicated. If the test leads are applied 
across a _117-volt 400-cycle source, Cl 
would then have a value of 40k ohms. 
The voltage across the lamp will be about 
33 volts. And this is not high enough to 
cause the lamp to glow, which indicates 
the absence of a 60-cycle source. 


#5 #4 
Note: Numbers { through 6 refer to parts 
list below. 


FIG. 2—400-Cycle Indicator. When the 
test leads are applied across a 117-volt 
400-cycle source, the voltage across the 
neon lamp will be about 74 volts. The 
lamp will glow indicating a 400-cycle 
source. On the other hand, if the test 
leads are applied across a 117-volt, 60- 
cycle source, only 25 volts will be across 
the lamp. Asa result, it will not glow. 


Since the_ 


its 
‘IN PLACE” 


COST 
under control 


e.. you'll want to anchor it to masonry the most economical, most effective way. 
But the best way differs from job to job. 

How can you find the masonry anchor and anchoring method to fasten your 
fixture securely, at lowest cost? Profit by The Rawlplug Company’s 40 years’ experi- 
ence designing, testing, manufacturing, and using masonry anchors and drills. You 
can count on us for competent, impartial guidance...we make every important 
kind of anchor and drill in use today. 

We've briefed this masonry anchoring know-how in a new eight-page booklet, 
“Install It for Less’’...ask your local Rawlplug branch or distributor for a free copy 

of this useful publication. It will help you determine the method that’s best 
a your masonry anchoring job, to keep ‘‘in place’’ costs under control. 


RAWL 


moc a errr ee eee 


1921-1961 
ANCHORING AND DRILLING 


PRODUCTS FOR FASTENING 
ANYTHING TO MASONRY 


R-22 | 
The RAWLPLUG Company, Inc. 
212 Petersville Road, New Rochelle, N.Y. 


Please send a FREE copy of ‘‘Install It for Less” to: 


Name. 
Title... 
MSGETD ANY cores ensennatahisseactsurtscousssscessnossaccassacssarestcroonenassvacsansonesovesncsoeson slepinhssesmeetataamm mation 
PARR gs crce eres ietcas pan pnescaeneerenconsnonkcacncncndunnnecenesaancenansasenssoeessncsocsancosensensansarenassanehoed 
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HITACHI 


ELECTRIC 
TOOLS 


experience as 


name, 
power tools, 
Southeast Asia, 


Portable Electric Drills 
Electric Bench Drills 
Portable Electric Grinders 


Toolpost Grinders 

Angle Plate Grinders 
Hand Grinders 

Electric Resinoid Grinders 
Electric Sanders 

Electric Orbital Sanders 
Electric Line Sanders 
Portable Electric Polishers 
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3/8” Electric Drill, Type NU-DH 


When selecting power tools it will pay 
to consider the trouble-free Hitachi line, 
-for they are backed by forty years’ 


well as their 


South America, 
other destinations. 


Electric Bench or Floor Grinders 


Cable Address: 


famous 


Hitachi produces 75% of Japan's 
which are exported to 


and 


Electric Bench Polishers 
Electric Tappers 

Electric Screw Drivers 
Electric Nut Runners 
Electric Nibblers 

Electric Hand Shears 
Electric Jigsaws 

Electric Circular Saws 
Portable Electric Planers 
Portable Electric Blowers 
Electric Drill Kit 

Drill Chucks 


@) itachi. td. 
Toray Jopan 
“HITACHY” TOKYO 


! 


handle with the tip just protruding 
from the end. 
3. Insert the resistor and capa- | 
citor into the side of the plug. 
4. Solder all leads after making ° 
connections according to the appro- 
priate wiring diagram. | 
5. Solder the test leads to the 
pigtail of the receptacle. zz 
6. Insert the plug into the re-- 
ceptacle and tape together with elec- 
trical tape. Vi 
7. Continue taping to cover the’ 
cut-out in the side of the plug. 
8. Mark each unit with its cor- 
rect operating frequency. 5 


Switch from Gas to 
Electric Operation 
Saves 65% 


Up until last year, Rosey Tire 
and Retreading Co. of Los Angeles 
did a modest business with two 
steam-heated vulcanizing models, © 
but business came to a sudden halt 
when the gas-fired steam generator 
exploded. | 

To avoid the possibility of 
another similar incident, Maurice 
Rosenberg, the owner, decided to 
“go electric” and he now has a 5-— 
mold 18-amp 220-volt machine in” 
his shop. This switch from gas to 
electric operation was dictated 
solely by safety considerations but, 
after five months, he is enthusiastic 
about resultant economies and a 
better product. 

Prior to the fire, average monthly 


ELECTRIC RETREADING UNIT, consist- 
ing of five 220-volt temperature-con- 


trolled vulcanizing molds, replaced gas- 
fired steam generating unit in Los Angeles 
tire shop. Owner Maurice Rosenberg 
claims that electric equipment is cheaper 
to operate, cleaner, occupies less space, 
produces a better product, is cooler, more 
flexible, has a longer life and requires less 
maintenance, 
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DUSTRioinsl FULL LINE OFFERS 


The right oil cutout at lowest cost 


With the addition of a new, 15-kv, 200-ampere, sealed 
il cutout to its line of quality cutouts, General Electric 
ssures you of exactly the right cutout—vented or sealed 

to meet your specific needs from 5.2 through 15 kv. 
Now you can be completely specific with your cutout 
vestment: buy G-E vented cutouts for the majority of 
our applications—they’re completely adequate but much 
sss expensive; buy G-E sealed cutouts only for such 
pplications as submerged sites or hazardous atmospheres. 

When you select from General Electric’s full line of oil 

touts, you are assured of positive load break, high 

rent-interrupting capacity, and a full range of cable 


terminations for fast, easy installation. 

For more information on the smallest, lightest, most 
economical cutouts in the industry, contact your General 
Electric Sales Engineer. Or, write for Bulletin GEA-7191, 
to General Electric Company, Section 488-07, Schenectady 


5, New York. 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 


Wall Washer Downlights with 
Designed Optics by Kliegl 


.»» the Great Name in Lighting! 


Designed optics ... controlled wall 
lighting from an inconspicuous 
overhead light source. A specially 
shaped Alzak finished reflector 
was created for Klieg] Wall 
Washer Downlights. This unit, 
with its uniquely shaped reflector, 
permits the use of a pinhole 
aperture and produces a soft 
overall light pattern without 
annoying hot spots or scallops. 


Kliegl Wall Washers are optically 
designed to correctly illuminate 
any wall whether it is blank or 
decorated with pictures, murals 
or tapestries. 


Plan to use Kliegl Wall Washer 
Downlights in your next project. 
In the meantime, for complete 
information, write for our 
Architectural Lighting Catalog. 


LIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING Co., INC. 
321 W. 50th ST., NEW YORK 19, N.Y. 


ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 
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_~Reducing these charges furthel 


gas bills amounted to $27, while 
water for the steam generator ad- 
ded $4 and “incidental” electricity 
amounted to $8; indicating a utility 
charge of $19.50 per month pe 
mold. 

Now, with electricity as the only 
utility involved, average monthly) 
bills are $27.50. And, with five’ 
molds in operation instead of two 
the resultant per-mold charge has 
been reduced to $5.50, a substantia 
saving over gas. 


to a cost-per-tire basis, the gas-' 
steam cost was 124 cents compared| 
to the present cost of 3.6 cents, a 
65% reduction. | 

In addition, the owner claims 
that: 


1) Without the boiler, steam aan 
condensation piping, electric equip-! 
ment occupies considerably less 
space. h 


2) Constant mold temperatures 
were difficult with the former equip- 
ment, while uneven heating, caused 
by “blows,” resulted in about 5% 
of the operations. Cold spots crea-' 
ted by condensation of steam re-| 
sulted in customer complaints and! 
rejects, necessitating replacement 
of defective tires under a guarantee | 
arrangement. With electric units, 
full temperature control is now 
available for each individual mold. 
These advantages, together with an 
improved mold contour, result in a 
better product. fj 

8) Radiation from the steam- 
heated unit was high. Now it is 
possible to rest your hand on the 
outside of the unit without discon 
fort, illustrating the factor of . 
cooler operation made possible by 
electric units. 

4) When a rush retreading job 
had to be performed over a week- 
end or holiday, it formerly was 
necessary to heat the entire steam 
system, requiring 14 hours. Since 
electric molds are _ individually 
heated, they now come up to their 
operational temperature of 290 de- 
grees in 20 minutes. 

This indicates greater flexibility 
in operation. 

5) Maintenance is reduced and” 
guaranteed life is more readily at- 
tained. 

As summarized by Mr. Rosen- 
berg, “Electric operation not only 
is cheaper and cleaner, but I now 
can turn out a superior tire at less 
cost, in less time, with better bond- 
ing.” 

Installation of wiring and con 
trols for the new tire equipment 
was made by L&M Electric Co., Los 
Angeles. 
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Now! Any old electric hammer 
r more trade-in 


is worth *60 


on a New Skil 
ROTO-HAMMER 


our Skil distributor is ready to give you a —new, improved Model 726 (drills masonry 
lopping big trade-in allowance on a new holes from “4,” to 1144” diameter); Model 736 


til Roto-Hammer—the fastest, easiest, low- (drills masonry holes from 4%” to 314” dia.). 
t cost way to drill masonry holes! Youll See your Skil distributor NOW for com- 
tually receive $60 or more worth of Skil plete information. But hurry! This sensational 
ammer accessories as your trade-in for trade-in offer is for a limited time only! Look 


y old electric hammer, regardless of make, under “‘Tools—Electric” in the Yellow Pages. POWER TOOLS 
ddel or condition. Or write: Skil Corporation, Dept. 1301, 5033 
Two Roto-Hammer models are available Elston Avenue, Chicago 30, Illinois. 


Only Skil Roto-Hammers have 3-way action 


...and only Skil Roto- 
Hammers use 4 types 
of percussion-rotary 


Hammers with 


automatic power 
rotation. 

For fastest, lowest 
cost masonry drilling 
without tedious 
hand rotation of 

star drills. 


Hammers without 
rotation. 

For chiseling, 
channeling, slotting, 
demolition work, 
scores of hammering 
jobs. 


Drills without 
hammering. 
For use same as 
a regular electric 
drill in boring 
wood, metal, 
other materials. 


bits...over 150 acces- 
sories in all for un- 
equalled versatility! 


Kidde Ultrasonic & Detection Alarms Division, 985 Brighton Road, Clifton, N.J. | 


128 


Fire Alarm Control Cabinet 


Kidde’s new compact automatic 


fire alarm combination panel 


monitors four circuits with local 
alarm. A one-circuit cabinet is 
also available with or without the 
4-zone annunciator. Any number 
of detectors and noncode break- 
glass stations can be used with 
the new cabinet, and a locking- 
type alarm relay permits the use 
of self-restoring detectors or sta- 
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Walter Kidde 
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tions. The unit provides for two 
vibrating bell circuit terminals. 

U.L.-approved, the new Kidde 
unit draws power from any 120 
volt AC source and converts it to 
6 volts DC for operation. In case 
of power failure, a trouble alarm 
sounds, and the entire system 
automatically transfers to self- 
contained battery operation. For 
more information, write to Kidde. 
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& Company, Inc. 


REMOTE METERING SYSTEMS 


[FROM PAGE 118] 


ditions. In such a case, the neutral 
is a current-carrying conductor 
under balanced and unbalanced 
loading. However, when 
blocks of kva are distributed by a 
common  feeder—either 3-wire, 
single-phase of 3-phase, 4-wire— 
all phases are carried with the 


large | 


neutral and neutral capacity can be — 
reduced from that of the phase con- — 
ductors because of the improbabil- — 


ity that the operating system will 
ever find one phase fully loaded 
and the other phases unloaded. 

Of course, the big advantage in 
a common feeder over individual 
feeders—or the big advantage of 
master metering over unit metering 
—is in the reduced demand on a 
common feeder. If, for instance, 
such demand on a common feeder 
was 50% (or 35 or 25%, according 
to the NE Code) of the sum of the 
demands of subfeeders supplied by 
the feeder, the cost of distribution 
for an individual metering job over 
a master metering job might run 
up to a 100% increase. 

In many systems where indi- 
vidual metering is required, design 
of the distribution layout does take 
limited advantage of common feed- 
ers. For instance, a common feeder 
for each floor may be run to a meter 
bank on each floor, or a common 
feeder for three floors may be run 
to every third floor starting with 


the second floor where the meter _ 
bank serves three floors of apart- 
Then a separate subfeeder~ 


ments. 
for each unit occupancy is derived 
through a meter. However, this 
system still falls short of ultimate 
economies available if conventional 
unit metering were dispensed with. 

In view of all of the foregoing, 
the new system of remote metering 
has much to offer in the way of pro- 
viding for individual metering 
while permitting a distribution sys- 
tem with no restrictions on its 
design. 
individual-occupancy metering at 
the distribution cost of a master 
metering layout. 

One of the most important appli- 
cations for this new metering sys- 
tem, in addition to new construc- 
tion, is in cases where an existing 
master-metering installation is to 
be converted to individual sub- 
metering. The new method per- 
mits such change without any alter- 
ations in existing distribution. 
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Remote metering provides — 


Why you should 
SPECIFY 
SEALTITE 

by ANACONDA 


to protect electrical wiring | Meo ert CORE 


STEEL CORE 


offers strength and 
flexibility, ease of installation 


You know the trouble spots in plants where 
electrical wiring has to be protected against 
hazards. Perhaps you’ve spotted the problem 
as moisture... oil... vibration .. . chemical 
fumes... dust... . corrosion. If you recommend 
that the wiring be enclosed in SEALTITE, then 
you know it’s protected by the best flexible 
electrical wiring conduit available. Its strong 
galvanized steel core is protected by a tough 
polyvinyl chloride cover. Extreme flexibility 
permits installation in cramped quarters’... and 
in installations that must hug contours. Easy 
to work with, too. Specify the original, the 
best.’ It costs no more. Available from leading 
electrical wholesalers. For new SEALTITE bulletin 
§-544, write to Anaconda Metal Hose, P.O. 
Box 791, Waterbury 20, Conn. 


61-942 


SPECIFICATIONS ABSOLUTE UNIFORMITY 


of cover surface guarantees 
proper connector fit 


INSIDE OUTSIDE Approx. Approx. 


Trade DIAMETER DIAMETER /PPFO% Goat Joniepigg:) res) Sbippire 


rte eee ee a Pend > sty" 


(in.) Min. Max. Min. Max. Diam. Coil 
(Inches) 


484 _.504 _.690__.710 6 200 
-622  .642 820 .840 7 200 
-820 _.840 1.030 1.050 10 150 
1.041 1.066 1.290 1,315 13 100 
1% 1.380 1.410 1.630 1.660 16 
485 .505 690 
620.640 
-815 .835 
1.030 1.055 
1.370 1,395 
1,575 1.600 
2.020 2.045 
2.480 2.505 
3.070 3.100 
4.000 4.040 


TYPE UA 


a product of 


® ee & es ee ene 
ANACON DA : <2 STANDARD CONNECTORS 
EA have been designed by leading 


METAL HOSE DIVISION j ; manufacturers to Sealtite 


specifications. They’re 
liquid-tight, hold securely 


ADVEBRTISEM| 


Press a button—an indoor auditorium becomes an open} 
stadium in 2/4 minutes—and behind that button is an | 
paralleled story of engineering and construction cooperati} 

Architectural and engineering teamwork has given Pij 


burgh the world’s first movable roof auditorium. 7 


Piet powered and versatile structure adds to the city’s renaissance, in i 


building, a 14,000 seat sports arena, a convention h 


open air amphitheater, and an exhibit center. Westingho 
controlled products bring the facilities to life, give precision control} 

: the delicate manipulation of six 300-ton movable leave} 
by Westinghouse Outwardly, the new auditorium is a 400’ stainless s 


| 
cal 


(DVERTISEMENT 


mbrella, suspended from a space frame cantilevered from 
he ground. That is one outstanding construction team- 


work story. 
Inside, coordination culminates in a control console 


ocated high above the seating area. From this station the 


Jonstruction Motivators: The Authority © Industry 

|to r seated: Judge A. L, Wolk, Vice Chmn.; N. Stabile, Sec’ry Treas.; 
W. B. McFall, Chairman; H. R. Edelman, Jr., Pres. Heyl G Patterson; 
ind D, J. McDonald, Vice Chmn. 

fanding: C. B. Jansen, Member; 7. E. Payne, V. P. Westinghouse; and 
Edw. Fraher, Exec. Director 


The six movable roof leaves are driven by West- O. M. Newman, Heyl &~Patterson, and Edward Cohen, Amma: 
inghouse right angle gearmotors, five to each leaf. & Whitney, discuss roof electrical drive with C, G. Falkenstein, We: 
Photo shows base of one of the movable leaves inghouse, kneeling in front of main roof reactor control cabinet. 
with the acoustic ceiling panels removed. 


unique movable roof drive system is activated. An A 
reactor control scheme keeps all six movable leaves in st 
throughout open and close cycles. Each leaf is driven | 
Westinghouse Moduline® gearmotors, with opposite leav 
being operated in pairs. 

Close cooperation among architects, engineers, own 
contractors and Westinghouse helped to provide a syste 
flexible enough to serve varying building demands, wi 
the high degree of electrical reliability required. 

For more complete information on the electrical aspec 
of construction, write to: Westinghouse, P. O. Box 86 
Pittsburgh 30, Pennsylvania. 


J-9417E 


5KV metal-clad switchgear contains a tie-breaker Checking construction progress are C. J. Long and F. J. Sarknz 
to provide emergency switching between two in- Westinghouse. In background, 1500 kva power center supplies pow 
coming 4160-V lines. Seen here: N. J. Grady, for building auxiliary and air conditioning compressor motors. 
V.P., Ernst, : 


C. J. Long, and A. B. Janaszek. 


Westinghouse Motor Control Center located in the Mechanical Three 125 hp Lifeline A motors drive freon compr 
Room centralizes auxiliary motor controls. Discussing installation to chill brine supply for ice rink piping. Seen here 
advantages are H. R. Helvenston, C. J. Long and N. J. Grady. F. Schad, Limbach, and C. G. Falkenstein, Westing 


Pe, oS a 


Operator’s view from roof control console high above One of main power transformers rated 2500 kva 
the spectator area. Visible through the glass front is the at 11.6 kv to 4160 volts. Discussing the power 
juncture of the first two movable leaves of the roof. supply are C. J. Long, Electrical Engineer, M. A. 


Geffel, Ernst, and A. B. Janaszek, Westinghouse. 


uilder: Public Auditorium Authority of Pittsburgh & Alle- 
gheny County: Resedent Engineer & Supt. of Construction: 
H. Rey Helvenston 

irchitects: Mitchell & Ritchey, Pittsburgh 

oof Designers & Engineers: Ammann & Whitney, N.Y. 

lectrical Engineer: Car] J. Long & Associates, Pittsburgh 

Aechanical Engineer: John Mullin & Associates, Pittsburgh 

eneral Contractor: Dick Corporation, Large, Pa. 

lectrical Contractor: E. C. Ernst, Inc., Pittsburgh 


Lechanical Contractor: Limbach Company, Pittsburgh © 
Mive System Contractor: Heyl & Patterson, Inc., Pittsburgh = | n 9 0 U S ec 


Soom 
: on a a : secs 
nother Westinghouse power center, this 300 kva ASL dry type Type M Electric Stairway transports 8,000 persons 
ipplies lighting and auxiliary power. Discussing its component parts /hr. Top to bottom: E. R. Gallagher, supervising 
re C. J. Long, A. B. Janaszek, M. A. Geffel and Albert Simon, Ernst. architect; H. R. Helvenston, resident engineer; 


and A. Simmonds, Westinghouse Elevator. 


} oR 


in room equipped with series 8000 Air-Foil centrif- Westinghouse mercury vapor parking area and floodlighting are 
‘al fan and air conditioning coils. W. Y. Humphreys, operated from this remote control panel located in the mechanical 
estinghouse, with John Mullin, Consulting Engineer, room. M. A. Geffel, Ernst, tests lighting circuits. 


r conditioning and ventilation system designer. J-94176.4 


WAGNER’ DRY-TYPE GENERAL PURPOSE TRANSFORMERS 


Compact 
Epoxy-Filled 
Units that 


WHILE THEY WORK 


Unusually small in size (the 10 kva rating is less 
than a foot-and-a-half high), Wagner® totally-en- 
closed Type AE Single Phase Transformers can be 
used for general purpose applications. They have 
a low sound level, the result of encasing small 
Wagner Form W core and coils in a solid block of 
epoxy compound ...to give you a whisper-quiet 
transformer that can be used anywhere noise would 
be a nuisance. 


Available in ratings from 1 to 10 kva, Wagner Type 
AE Transformers have insulation protection suit- 
able for continuous operation at 80°C in a 30°C 
average ambient. All parts are sealed from dust, 
moisture, and corrosion by the epoxy compound, 
Every unit is built to conform to all applicable 
standards of ASA and NEMA. 


Wagner Type AE Transformers can be installed 
indoors or out in any location where they will not 
be submerged or exposed to injurious fumes in 
concentration. Compact and lightweight, they re- 
quire no fireproof vaults and can be mounted in- 
doors in any position, at any angle, on wall, floor, or _ 
ceiling. These transformers are carried in stock at _ 
Wagner branches and distributors. There’s one near 
you, listed in your ‘phone book. Call or write now. 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 


SPECIFICATIONS Height 
10'%e 


11'%6 
13% 


Type AE—Single Phase—1 to 10 Kva 
80° C Rise, 60 Cycles. 


1% 


High Voltages: 120 x 240; 240 x 480; 
600 volts, no taps; 480, 600 volts, 2— 
5% taps below normal. 


Low Voltage: 120/240 volts. 
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FORK EXTENSION brushes rings, that 
support power cable along adjacent mes- 
senger wire, thereby preventing looped 
cable from entanglement with hoist chain 
or wheels or rolling truck. 


Simple Fork Protects 
Extension Cord for Hoist 


Many motor shops have adopted 
idea of installing a small 
I-beam above a work center, with 
a motorized chain hoist supported 
by a 4-wheeled truck rolling along 
the topsides of the beam’s lower 
flanges. Many such installations 
also make use of adjacent messen- 
ger cables, with small rings spaced 
along the cable to support a hoist- 
powering extension cord at inter- 
mittent points. 

This combination makes it pos- 
sible for a shop employee to move 
the hoist along the beam to any 
desired position, although there is 
a tendency for the extension cord 
to festoon and lag behind the hoist’s 
direction of travel. When the hoist 
is moving away from the remote 
source of power, which is usually 
located at one end of the beam, the 
trailing extension cord poses no 
particular problem. However, when 
the hoist is being moved along the 
beam in the opposite direction, that 
is, toward the connection point of 
the power cable, the extended fes- 
tooning of cable along the length 
of messenger wire can often result 
in snarling or even entanglement 
with the hoist chain or truck 
wheels. 

To eliminate this possibility, the 
operators of the San Jose Arma- 
ture and Motor Works, San Jose, 
Calif., attached a small right-angle 
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bracket to the rolling truck, then 
welded to it a forked arm that ex- 
tends slightly beyond, above and 
below the adjacent messenger wire. 
With this simple device, rings sup- 
porting the extension cable are 
brushed along the wire as the hoist 
is moved towards the source of 
power, and the looped power cord 
is thereby kept free from hoist and 
truck mechanisms. 


Combination Burn-Bake 


Electric-Gas Oven 


For a small shop where space is 
at a premium and the volume of 
work is insufficient to justify an 
elaborate layout of specialized 
equipment, a combination burn- 
and-bake oven such as one used by 
Conrad Electric of Oakland, Calif., 
is a practical space saver and 
multi- purpose facility. In this en- 
closure, insulation on coils to be 
stripped may be burned by means 
of a centrally placed gas cap, while 
freshly applied varnish may be 
subsequently baked in the same 
oven with regulated heat supplied 
by six 1000-watt electric strip units 
mounted along the sides of this 
practical assembly. 

Electric heat is regulated by 
means of a thermostatic control 
secured to the rear panel, while 
baking cycles may be terminated 
by a clock-activated control switch. 
This combination rig has several 
advantages because, in addition to 
conserving floor space in the shop, 
the single enclosure requires only 
one exhaust system to serve these 
two operations. 


RADIANT ELECTRIC strip heaters are 
mounted on walls of this combination 
oven to supply heat for baking, while a 
central gas nozzle serves as burning me- 
dium when coil insulation is to be charred 
and stripped prior to the rewinding of a 
motor. 


AIR LINES and electrical conduit are con- 
tained within hollow fireproofed bulk- 
head located between paint booth and 
storage area, while spray guns and con- 
tainers are supported by hooks on the 
bulkhead jamb. 


Spray Booth and Locker 
Have Mutual Bulkhead 


A metal-sheathed hollow bulk- 
head between a paint spray booth 
and an adjacent paint storage 
locker serves as a protected enclo- 
sure for the containment of air 
lines and distribution conduit re- 
lated to spraying, lighting and ex- 
haust equipment in the shop of the 
Kuchel & Sievers Electric Works, 
San Francisco. The booth (left) is 
also equipped with varnish-dipping 
and grease-solvent tanks, so that 
dripping is confined within a single 
fireproofed area, while vaporproof 
lighting and a large-capacity vented 
exhaust fan insures a bright, fume- 
and odor-free environment in 
which to work. Containers and 
spray guns related to several colors 
of enamel and paint are con- 
veniently supported by hooks lo- 
cated on the front jamb of the com- 
mon bulkhead, while switches for 
lighting and exhaust installations 
are placed on the locker (right) 
side, thereby minimizing the pos- 
sibility of contamination by fumes 
or spray. 


Infrared Rigs Deliver 
Concentrated Heat 


Lindstrom, Inc., of San Fran- 
cisco, utilizes a wide assortment of 
infrared baking rigs, the majority 
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Corrosive gases, liquids, vapors or electrolytic action will not corrode. 
a Kraloy Rigid PVC raceway. Kraloy is from 18% to 30% faster to. 
install than any metallic conduit, and conductor pulling requires far 
less time and energy. Conductors are more than amply protected from 
crushing and impact. Conduit is U/L listed for underground burial or | 
encasement in concrete, will not support combustion, and will not spark. 

Your Kraloy electrical distributor will elaborate on the above 
features ... or write 


Kraloy/Chemtrol Co., Electrical Conduit Division, 402 W.Central Ave., Santa Ana, Calif. 


Ss 


KRALOY ELECTRICAL 


HU 


KRALET ELECTRICAL 
ACCESSORIES 


KRALOY/CHEMTROL CO. 
SANTA ANA — PHILADELPHIA — DALLAS 
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SLOTTED ARMS placed in desired po- 
sitionsby easily secured wing nuts, hold 
infrared lamps close to work being sub- 
jected to concentrated heat treatment. 
Entire assembly may be covered with as- 
bestos blanket to minimize heat dissipa- 
tion to shop area generally. 


being portable so that heat may be 
positioned and concentrated upon 
specific work areas without having 
to move heavy or awkward assem- 
blies into location-fixed and con- 
fined baking ovens. 

Some indication of these flexible 
baking rigs is given in the above 
photo, which shows banks of heat 
lamps supported by horizontal 
channel members that may be 
rotated, raised or lowered, or 
moved inward or outward by means 
of related slotted arms. Wing nuts 
lock arms in desired configuration 
to vertical standards, while stand- 
ards may be positioned-at-will due 
to castered pedestal construction. 

In this case, sections of steel 
angles are placed atop wooden 
horses to support a unit to be 
baked, then lamp-supporting arms 
are positioned to form a cylindrical 


grouping around this intended _ 


baking center. Since connecting 
cords are long, flexible and dur- 
ably insulated, and since switching 
permits flexible control of desired 
number of lamps, this rig and 
many others of similar design are 
useful tools in this busy shop. 


SAN JOSE Armature and Motor Works, 
Calif., owned and operated by Al Nelson 
and Walter Thomas Jr., is an active 
sales-service organization handling power 
tools and welding equipment in addition 
to all types of motors and controllers. 
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STANDARD ELECTRIC & Engineering 
Co., San Francisco, is owned and oper- 
ated by the father-and-son combination 
of Pompey. (right) and Bob Scribante, 
who have built and maintained a repu- 
tation for quality motor service through 
a policy of consistent attention to de- 


tails. 


Air Cutter Nips Coils 


Prior to stripping damaged coils 


_ from stator slots, shop employees 


of the California Electric Co., Oak- 
land, first cut through coil loops 
around one end of the frame. Then, 
after charring coil insulation in a 
burning oven, unsevered loops are 
grasped and pulled free with tong 
clamps. Cutters and tongs alike are 
given power by plunger cylinders 
activated by foot-pedal pressure. 
And, when operated by an experi- 
enced worker, these useful devices 
are high-calibre time savers. Since 
the cutter shown is mounted atop 
a knee-high concrete pedestal, and 
since cutting action is controlled 
by foot pressure, the operator can 
keep both hands free, at a con- 
venient level, to manipulate the 
stator being reconditioned. 


FAST ACTION by foot-controlled plunger- 
powered cutting blades speeds severing 
of coil loops prior to insulation-charring 
and coil-stripping operations. 
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PRODUCTS DIVISION 


NOW.--GLoBeE orFErs... 


two new INTERCHANGEABLE trays 


for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 
@ 


Pat. Pending 


Now, for the first time, two types of 
cable trays, one a ladder type and the 
other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 
Globetray, the ladder type, is intended 
for use where festooning is not a prob- 
lem, while Cable-Strut, the basket type, 
is intended for the support of communi- 
cation wire, instrument tubing and control cables in automation applications. 

These two cable trays have been thoroughly field tested in hundreds of 
large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of. manufacturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


BASKETS 
TYPE 


(One-piece construction) 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 


ab “Gratings” or “Conduits” for the one nearest you. 


Lhe GLOBE Comfiany MANUFACTURERS SINCE 1914 
4032 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 
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No: 2211-SL 


No. 2211-SL also available in . 


strap type No. 2221-SL 


ROCKER-GLO 


Pinpoints switch loca- 
tion in darkened rooms 
or hallways. Tiny, long- 
life neon lamp softly 
glows in OFF position 
only. Single pole or 
three-way. Rating: 15 
Amperes, 120 Volts, 
A.C. 


ee ae aE 


: z 


Pilot Light HANDLE 


LIGHTED HANDLE 


8 NEW, 


| P&S ROCKER-GLO 


SWITCHES! 


No. 2221-SP 


No. 2221-SP also available in 
Despard (interchangeable) type 
No. 2211-SP 


ROCKER-GLO 


Instantly shows when 


_appliances or lights are 


on. Tiny red plastic 


jewel in rocker button ~ 


lights in ON position 
only. Single pole only. 
Rating: 15 Amperes, 
12O0Nolts, AC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


1440 N. Pulaski Rd., Chicago 51, Ill. 


No. 2225-S 


No. 2225-S also available in 
Despard (interchangeable) 
type No. 2215-S 


REMOTE CONTROL 
~ ROCKER-GLO 


Momentary contact, 
center “off” switch. De- 
signed especially for 
_low voltage remote con- 
trol applications—con- 
trolling large banks of 
lighting, operating 
' Stage curtains, etc. 
Single pole, double 

throw. Rating: 10 Am- 

peres, 48 Volts, A.C. 


For more information write Dept. ECM961 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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~NEW PRODUCTS 


CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS 


PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numbers 


of products on which more information is 


desired. 


CATALOGS, BULLETINS AND ENGINEER- 


ING DATA: 


i 
Use second line of boxes. Insert item numbers ! be 


of literature desired. 


ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than.one ad- 


vertisement appears on the page, include the 


manufacturer's initials. 


PORTANT... 


PLEASE PRINT LEGIBLY 


USE BLACK OR DARK BLUE INK 


DO NOT USE PENCIL OR RUBBER STAMP — 


Read your own 
personal copy. 


Set the latest time and money- 
aving methods for 


® estimating 
® wiring 
€ ® maintenance 
2very month in 


ELECTRICAL 
RUCTION and MAINTENANCE 


Fill in this card 
nd mail it TODAY! 


2 


OR MORE INFORMATION ON 


Please print — and fill out completely 


i 
| Please send me without obligation further information about the following: 
| 


| Product News and Product Briefs, Item Number 
j 


Catalogs and Bulletins, Item Number 


Ee ee 


Advertisement on Page 


ee ee errr eee eee reese ee ere eee eree eee eer eee eeeese sense s 


rt er res ers mre ee es me ee ee es rs es ee es ee ee ee 


Your Nameand address will be reproduced and sent 
to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 


information you desire. 


NEW SUBSCRIPTION APPLICATION CARD 


YES SIR! 1 want to know the latest electrical estimating, wiring and maintenance 
methods! Enter my subscription to ELECTRICAL CONSTRUCTION & MAINTENANCI 
for a full year’s service (13 helpful issues) for only $3.* 

Check here for two years at $4* (You save $2) 


(* United States only. Canadian and overseas rates on request.) 
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| am in charge of Electric Work [_]YES Operate a Motor Service Shop? 


C) yes [J NO 
Send No Money Now—Simply Mail Card Today! ; 
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Person in charge of Elec. Work is.......ssssscesseserrsessrsesees 


FOR MORE INFORMATION 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


@ USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item nombi 


of products on which more information 


PLACE 3¢ desired. 
evar @ CATALOGS, BULLETINS AND ENGINEE 
se ING DATA: 
Use second line of boxes. Insert item numb 
of literature desired. 
The Editor 
@ ADVERTISEMENTS: 
ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St Use third line of boxes. Insert page numb 
New York 36, N y. of advertisements on which additional inf 
mation is desired. Where more than one ¢ 
vertisement appears on the page, include | 
manufacturer's initials. 
Your Nameand address will be reproduced and sent IMP OR TAN T. =e 
to the appropriate manufacturers. Illegible or incom- @ PLEASE PRINT LEGIBLY 
plete addresses may result in your not receiving the © USE BLACK OR DARK BLUE INK 


information you desire. 
@ DO NOT USE PENCIL OR RUBBER STA 


FIRST CLASS N O W 


PERMIT No. 64 
NEW YORK, N. Y. 


is the time to put 


ELECTRICAL 
BUSINESS REPLY MAIL 


and MAINTENANCE 
POSTAGE WILL BE PAID BY 


McGRAW-HILL PUBLISHING CO., Inc. 
to work for you! 


Electrical Construction & Maintenance 
330 WEST 42nd STREET 
NEW YORK 36, N. Y. 


Mail the attached card 
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Product News 


‘Lighting Fixture (1) 


A new “Trim/Line” outdoor 
lighting fixture features six ultra 
high output type, 1500 ma lamps. 
Fixture housing is all-aluminum 
and measures 3? in. high. The flat 
silhouette lends itself to both new 
construction and modernization. 
Furnished in 4-, 6- and 8-ft lengths, 
unit is also available in 4-lamp 
models. Fixture features a hinged 
door assembly constructed of ano- 
dized aluminum extrusions and 
clear acrylic plastic. Ballasts are 
1500 ma outdoor, non-weatherproof 
type, high power factor, suitable 
for starting and operating at low 
temperatures. They are mounted 
in overhead channel. Adjustable 


pole adapter allows vertical adjust- 
ment of fixture from horizontal to 
45° above horizontal, and sideways 
adjustment from a horizontal plane 
to 30°. 

Guardian Light Company, 500 
North Blvd., Oak Park, Ill. 


pees - 
Electric Furnace (2) 


A thermostat-controlled, forced- 
air electric furnace maintains even 
temperatures without recycling 
through the use of a “sequencer” 
control unit. Furnace is available 
in two cabinet sizes and six heat 
ratings from 34,000 to 119,000 
Btu’s. The 34,000-Btu model uses 
two elements and the highest rated 
119,000-Btu model requires seven 
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elements. The “sequencer” control 
unit, which may control up to seven 
heating elements depending upon 
furnace rating, energizes only 
enough elements to supply the heat 
needed to satisfy the thermostat 
setting. Completely enclosed and 
insulated with 1l-in. thick vinyl- 
coated glass wool, furnace can be 
operated vertically, horizontally, 
or upside down with only a minor 
change in the placement of controls. 

Westinghouse Air Conditioning 
Div., P. O. Box 510, Staunton, Va. 


(3) 


An all-aluminum wedge clamp 
for aluminum neutral messengers 


Clamp 


at service dead-ends. Construction 
is heavy-gauge, high-strength 
aluminum alloy, with flexible nylon- 
jacketed bail or rigid stainless steel 
Design of clamp eliminates 
need to thread cable through clamp. 
Because slider is removable, clamp 
can be installed anywhere on a 
continuous run of conductor. Wedg- 
ing action grips tightly along entire 
length of contact. Only four sizes 
of new clamp are needed to dead- 
end a range of cables from No. 6 
solid through No. 4/0 ACSR. 
Jasper Blackburn Corp., 1525 
Woodson Rd., St. Louis 14, Mo. 


Lamps (4) 


A new series of 3-way and “Hi- 
Lo” 2-way incandescent lamps has 
been announced. Principal features 
of the new multi-level types are 
vertical filament construction and a 
new tapered base construction. The 
axial, or vertical, construction in- 
cludes a “coiled coil’ filament. The 
“Kon-Tact” base has a _ tapered 
contact ring. The 3-way lamps are 
available in the 50/100/150-watt 
range, inside frosted, and in the 
30/70/100, 50/100/150, 100/200/ 
800-watt ranges in soft white fin- 
ish. 

Lighting Products Div., Sylvania 
Electric Products Inc., Salem, 
Mass. 


(5) 


A new Mark III Megger insula- 
tion tester has been announced. 
Three ranges of instruments are 
available: 100 volts de, 0.02-20 meg- 
ohms; 250 volts de, 0.05-50 meg- 
ohms; 500 volts dc, 0.1-100 meg- 
ohms. Each of these models is also 
available with the added feature of 
a double scale and selector switch 
for 0-10,000 ohms. The single 
scale, 500-volt model is for testing 
house wiring, domestic appliances, 
portable tools, etc., operating on 
115 and 230 volts. The 250- and 
100-volt instruments are for lower 
voltage circuits. Bulletin 21-85-6 
is available. 

James G. Biddle Co., 1316 Arch 
St., Philadelphia 7, Pa. 


Tester 


Switches (6) 


Announcement has been made of 
the addition of new operators and 
optional features to this line of 
Type L precision oil-tight limit 
switches which provide flexibility 
of application. Nine new Type L 
limit-switch operators and switches 
consist of: roller lever with metal 
roller; roller lever with 1-in. wide 
roller; adjustable roller lever with 
14-in. diameter roller; adjustable 
spring rod actuator; adjustable ny- 
lon rod actuator; duplex limit 
switch; wobble stick with 12-in. 
wire extension; cat whisker oper- 
ator; and precision adjusted roller 
lever available with either a metal 
or a nylon roller. 

Cutler-Hammer Inc., 315 North 
12th St., Milwaukee 1, Wis. 
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SIERRA 


MERCURY 
SWITCHES 


Some year’s ago Sierra began 
the unprecedented procedure 
of testing each and every Mer- 
cury Switch under load condi- 
tions. Sierra has always con- 
tended that the place to verify 
a product's performance is at 
the factory—not after you get 
it in the box. 

Sierra Mercury Switches are 
available in 1- & 2-pole, 3- & 4- 
way; and Sierra-lite with neon- 
lighted toggle handle. 


Sy at mE Ga at 
ELECTRIC 
CORPORATION 


15100 SOUTH FIGUEROA STREET 
BOX 85, GARDENA, CALIFORNIA 


Write for more information and catalog 
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Magnetic Starters (7) 


Flush-mounted magnetic starters 
for the machine tool industry and 
contractor installations have been 
added to the G-E 100 line of motor 


controls. Available for cavity 
mounting in machinery or for 
mounting in plaster walls, the new 
forms are rated up to 600 volts, 
60 to 25 cycles in NEMA Sizes 0, 
1 and 2. For machine tool applica- 
tions, starter can be furnished with 
a mounting bracket and front cover. 
When rigid conduit or BX cable 
is used, bracket is eliminated and 
starter is furnished mounted in an 
enclosure. Starters for mounting in 
plaster walls include a bracket, box 
and front cover. Box is mounted in 
wall prior to plastering like any 
wall conduit box. All forms are sup- 
plied with combination knockouts 
—two each at top, bottom and 
sides, and four in back. 

General Electric Co., 
tady 5, N. Y. 


Schenec- 


M-Y Lighting Equipment (8) 

A new line of mercury-vapor ex- 
plosion-proof lighting equipment 
for hazardous locations. Available 
in two basic sizes to accommodate 
250- and 400-watt mercury-vapor 
lamps, fixtures can be obtained in 
pendant, ceiling, bracket or flush 
concrete mounting type arrange- 
ments. Construction is copper-free 
aluminum castings with steel por- 
celain enamel reflectors of various 
types. Clear globes are available in 
either smooth or fluted or prismatic 
style. 

Killark Electric Manufacturing 
Co., 3940 Haston Ave., St. Lowis 13, 
Mo. 


Oil Cutouts (9) 


A 15-kv sealed oil cutout, coupled 
with present 5.2- to 15-kv vented 
and sealed units, form a complete 
line of oil cutouts. Both sealed 
and vented cutouts in 5.2 to 15 kv 
are now offered to provide positive 
load-break operation and overcur- 
rent protection on electric utility 


me | 


and industrial plant distribution — 
systems. Sealed units should be 
used only in hazardous atmospheres 
or where there is a possibility of 
submersion. Vented units are reec- 
ommended for all other installations 
such as substations, commercial 
and industrial buildings, shopping 
centers and schools. They can be 
used for load-switching on trans- 
formers, in metal-enclosed assem- 
blies or in rack-mounted installa- 
tions. f 

General Electric Co., Schenectady 
5, N. Y. 


Transistor Timer 


A new Atcotrol series 308 minia- 
ture transistorized timer for time 
control for laboratory and indus- | 


(10) | 


trial process has been developed. 
Extended life is assured through 
the use of a simple timing net- 
work which has no moving parts 
or tubes. A filtered power supply 
working through a transistor oper- 
ates a 2-pole double-throw mercury 
wetted relay. Through use of a 
transistor, immediate operation is 
possible. Load contact rating is 5 
amps at 115 volts ac, non-inductive. 
Power requirements are 115 volts, 
50/60 cycles; or 230 volts, 50/60 
cycles. Timer may be flush panel 
mounted or surface mounted with 
available brackets. 

Automatic Timing Controls, Ine., 
King of Prussia, Pa. 


Dimmer (11) 


The “Dimitron” provides four- 
stage lighting in standard wall box. 
Full lighting range may be dialed 
within a convenient one-quarter 
turn; off, 20% (Soft-glo), 50% 
(Glamor-glo) and 100% illumina- 
tion (High-glo). The exterior is 
designed in gold and cream-beige. 
The electronic Dimitron controls 
up to 400 watts, incandescent only, 
with no interference to radio or 
television reception. , 

Lutron Electronics Company, 230 
Fifth Ave., New York 10, N. Y. 
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Me Con Miiminate Fluorescent 


Ballast Noise Problems in Your Buildings 


Today’s trend toward higher levels of illumination—increas- 
ing the number of fixtures, lamps, and ballasts, or increasing 
the wattage of the lamp/ballast systems—makes fluorescent 
ballast sound a more and more important building con- 
sideration. 

General Electric wants you to take full advantage of 
modern lighting levels. At the same time, you should assure 
yourself that you can solve any audible ballast “hum” prob- 
lems in your lighting installation with minimum attention 
and effort. 


ALL YOU HAVE TO DOIS... 


1. Check each lighting installation while it is still on the 
drawing board with the General Electric Sound Rating Cal- 
culator* (see below) to predetermine whether ballast noise 
will be a problem, and... 


2. Specify the appropriate General Electric sound-rated 


ballasts for the installation. 

That’s it. By properly following this two-step procedure, 
you can predict and overcome potential ballast noise prob- 
lems before they exist. 

General Electric, with five years of highly successful ex- 
perience in the G-E Ballast Sound-control Program, is con- 
fident that this procedure will solve your ballast noise prob- 
lems. Here’s how the program works... 


THE GENERAL ELECTRIC BALLAST SOUND RATING CALCULATOR 
is based on data gathered from hundreds of lighting installa- 
tions over a period of many years. It provides a reliable in- 
dex of the magnitude of audible ballast sound when room 
variables such as size, ceiling materials, and number of fix- 
tures and ballasts are known. These calculations are keyed 
EO vanes 


GENERAL ELECTRIC’S BALLAST SOUND RATING SYSTEM. This 
system, initiated by General Electric in 1951, establishes a 
tigid scale of sound magnitude. Most General Electric bal- 


_ last designs are carefully compared with this scale in actual 


fixture tests conducted in the only known anechoic sound 
chamber in the ballast industry. Each ballast design is thus 
“Sound-rated” “A” through “F,” ... “A” being quietest, and 
“F” being least quiet. 

The sound-rating scale—and for that matter, the whole 
sound-control program—is not an industry standard. General 
Electric has established its own sound standards, and com- 
pares the performance of General Electric ballasts with 
these standards. 

But the Sound-control Program doesn’t end here. In or- 
der to give you further assurance that you get the “quiet” 
you specified, General Electric has established an elabo- 
Fate cin. 


DAILY PRODUCTION SOUND AUDIT. A daily sample of pro- 
duction units is carefully compared in sound performance 
with the G-E sound-rating standard—under controlled con- 
ditions in the anechoic sound chamber. This close check on 
possible manufacturing variations means you get the kind 
of sound performance that your Sound Rating Calculator 
promised. The final element in G.E.’s Sound-control Pro- 
gram is... 


BASIC ENGINEERING DESIGN. General Electric ballast de- 
sign engineers are constantly examining today’s ballast 
circuitry, trying to further minimize the inherent magnetic 
“hum” of core and coil assemblies. An example of the re- 


* Copyright 1956, General Electric Co. 


sults of this engineering effort is the recently announced 
“A” sound-rated 40-watt, rapid-start line. This popular fam- 
ily of General Electric ballasts was granted a G-E “A” 
sound rating as a result of basic circuit design that pro- 
duced a smaller and quieter core and coil. 


Materials are also an important sound-control factor. 
For example, the resilient asphaltic filling compound used in 
General Electric ballasts maintains excellent sound-absorbing 
characteristics over the entire life of the product. The new 
General Electric Bonus Line} ballasts, using this proved 
asphaltic filling compound, are designed to provide protec- 
tion against objectionable ballast end-of-life leaking and 
smoking, without sacrificing any sound performance. 


All this means that General Electric is truly concerned about 
ballast sound—and is investing heavily so you can stop being 
concerned with it yourself. Mail the coupon today for your 
General Electric Sound Rating Calculator, and start using it 
immediately. For more details, ask your local General Elec- 
tric Ballast Sales Engineer, or write Section 403-02, General 
Electric Company, Schenectady 5, New York. 


{ Trade-mark of General Electric Company. 


eens @ Heep nie 


GENERAL ELECTRIC SOUND RATING 
CALCULATOR 


This ingenious device was designed so you can always 
predict with 100% accuracy whether a lighting install- 
ation will. present noise problems. You can use it for 
any indoor lighting application from extra-quiet broad- 
cast studios to noisy offices. On the easy-to-use circular 
slide rule you simply (1) dial in room “constant,” 
(ability of room to absorb noise); (2) number of 
ballasts and their sound rating and (3) given ambient 
noise level for your application. Steps 1 and 3 are 
immediately determined from tables which are part 
of calculator. 


: PLEASE SEND ME THE FREE BALLAST SOUND RATING 
CALCULATOR 


Mail coupon to: General Electric Co., 
Section D403-02, Schenectady 5, N. Y. 


| 
I 
| 
NAME 
Progress Is Our Most Important Produet ‘ore hou 
| ADDRESS. 
GENERAL @@ ELECTRIC |*" 

see a | STATE 
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In ELECTRONIC COMPONENTS 


Installs behind surbases 


Use POLYSTRIP*...the new, easier way 
to make low-voltage interconnections 


Users find PoLYSTRIP a time, money, 
and headache-saver. The speed of 
installing this flat cable results in 
substantial savings. POLYSTRIP lies 
under floor coverings without causing 
bulges; slips between wallboard seams, 
behind moldings, through openings, 
thus eliminating drilling or cutting walls 
and woodwork. It fastens to finished 
walls, ceilings and baseboards with 
double-backed tape, doing away with 
conduit and plaster-cracking hardware. 
The many features of this new concept 
in cabling make POLYSTRIP equally 
valuable for new construction or 
renovation. 


POLYSTRIP consists of uniformly 
spaced flat copper conductors laminated 


*POS-E-FLEX Connectors by The Thomas & 
Betts Co., Inc., Elizabeth 1, N.J. 
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Lies under floor coverings 


with transparent plastics into a very 
thin, flexible, flat cable. Already proved 
in industrial electronics, it is now appli- 
cable for hi-fi, paging, signalling and 


‘alarm systems, programming, wired 


remote TV control. 


INSTALLER’S KIT SAVES 47% 


Assortment #205 saves 47% over the 
separate prices of items it includes. 
Contains 75-foot rolls of both 3- and 
5-conductor cable; 6 splicing and 2 
wire lead type connectors* for both 3- 
and 5-conductor cable; 50-foot roll of 
double-backed adhesive tape and 1 
Stripping Tool. 


International Resistance Company, 414 
North 13th Street, Philadelphia 8, Pa. 


Leading supplier to manufacturers of electronic equipment) 


Saves drilling in walls and wood 


Conceals easily behind wallpaper 


Timing Relay (12) 


Class 9050 Type B and C tim- 
ing relays are now available with 
a new 2-pole snap switch which 
doubles the number of contacts 
and mounts in the same space as a 
single-pole timer. Device is de- 
signed for applications. where nor- 
mally it would be necessary to in- 
stall an extra timer or relay for 
control of additional circuits. Tim- 
ing relay can also be furnished 
with one or two single-pole double- 
throw instantaneous snap switch 
interlocks, and is easily converted 
from on-delay to off-delay and vice 
versa. Timing is adjustable from 
0.2 seconds to 3 minutes, and con- 
tacts are totally enclosed to avoid 
dust and dirt problems. Timers 
are available for both ac and dc 
operation and in a wide variety of 
enclosures for any application. Bul- 
letin 9050 is available. 

Square D Company, 4041 N. 
Richards St., Milwaukee 12, Wis. 


Ballasts (13) 


Fluorescent lamp ballasts for use 
in signs have been announced. They 
are available in a wide choice of 
rapid-start and slimline ballasts 
for use with a full range of lamp 
lengths in one to 4-lamp combina- 
tions. They are UL listed for 
non-weatherproof outdoor Type 1 
and Type 2 use in signs. Each bal- 
last is equipped with No. 14 gauge 
lead wires and enclosed in a white 
bonderized case. 

Universal Manufacturing Corp., 
29-51 East Sixth St., Paterson 4, 
N. J. 


another new connector system from T&B 


PAT. PENDING 


CHASSIS SOCKET WRISTLOCK CONNECTOR 


POS-E-FLEX™......gives you lowest 
installed cost for these wiring jobs 


low-voltage house wiring ¢ communications systems e automotive equip- 
ment e appliances e high fidelity equipment e public address systems e 
low-voltage controls e instrumentation 


Flat conductor cable joined by POS-E-FLEX solderless con- 
nectors can increase your dollar return . . . add new prestige values 
to every job. 


Three basic connector types handle any flat cable connection, 
adapt to round wire—provide quick ‘‘snap-on’’ convenience. 


See your T&B Distributor or write The Thomas & Betts Co., 
Inc., Elizabeth 1, N. J. In Canada: Thomas & Betts Ltd., Montreal 


TeB)| THOMAS & BETTS 


ENGINEERED 
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New Honeywell Square Secondary Clock 
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ClockMaster' System! 


New styling! New works! New reliability! 


... Same simplified installation 


and famous Honeywell follow-through 


Henry Dreyfuss, noted designer, styled the appear- 
ance. Honeywell designed and manufactured the 
clocks. Result: a new standard of clock styling, 
accuracy and dependability —ready and waiting for 
your next job. 


Now two standard secondary clocks 


To complement modern styling, Honeywell has 
introduced a square, ultra-modern secondary clock. 
You can combine it with the new Honeywell round 
secondary clock in systems to better match decorat- 
ing requirements. Both clocks have bold, clear nu- 
merals that are easy to read at a glance. 


Life tests show no failures in over six years 


Both the new square and round secondary clocks 
have new rocker arm assemblies plus vital parts 
made of teflon. This cuts friction and wear. Increases 
accuracy, reliability and life. So much so, in fact, 


New Honeywell Master Clock 
...S0O easy to change programming 
your customers’ employees can do it. 


that accelerated life tests have shown no failures in 
over six years—and the tests are still running! 


Foolproof system operation—even during power failures! 


Programming of this newly styled master clock is so 
easy to change, one of your customer’s employees 
can do it. Master time and programming units are 
positively linked so they can’t get out of step. If 
power fails, the master clock switches automatically 
to a spring operation that runs it for 12 hours. 
Because each clock in the system is independently 
and automatically corrected hourly, all clocks are 
kept on time. 


No installation headaches 


Honeywell’s unequaled service facilities assure 
prompt delivery exactly when you need it. Honey- 
well wiring diagrams are so accurate and easy to 
follow they’re often called ‘“‘best in the business.” 
And you can always phone a nearby Honeywell 
Application Engineer if you should need help. After- 
wards, Honeywell Maintenance men back you up 
100% on every clock. 


Phone your nearest Honeywell office for 
complete information on Honeywell’s new 
Ge ClockMaster System. Or, if you 
prefer, write Honeywell, Dept. EC-9-164, 
Minneapolis 8, Minnesota. In Canada, 

write: Honeywell Controls, Limited, 
Toronto 17, Ontario. 


Honeywell 


HONEYWELL INTERNATIONAL. Sales and 
service offices in all principal cities of the 
world. Manufacturing in the United States, 
United Kingdom, Canada, Netherlands, 
Germany, France, Japan. 
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RIEaIb 
No. 40-A 


a" to 20" 


EASY TO FOLD 
EASY TO CARRY 
Extra Rigid 

in Use 


Here’s a solid workbench to speed all cutting, threading and reaming 
out on the job. No other vise offers as many work-saving features as this 
Rifeaip No. 40-A Tristand Yoke Vise. » Big, rugged malleable vise 
base has 3 bending grooves, 6 tool slots, rear pipe rest and a ceiling 
brace screw for absolute rigidity if legs aren’t bolted down. +» Base 
overhangs front legs for clear tool swing. - Extra-large yoke latch opens 
for easy, fast insertion of long pipe lengths. - Replaceable LonGrip 
jaws give, slip-proof grip. - Handy tool tray locks legs open ‘during 
use but folds for easy carrying with legs snap-chained together. 
Rizeip No. 450 Tristand Chain Vise with 4%” to 5”’ capacity is also 
available. 


- ® 
he Ridge Tool Company, Elyria, Ohio, U.S.A. 


\ 
Portable Load Center (14) 


A lightweight, self-contained 
120/240-volt, ac, portable utility 
distribution center of 50-amp ca- 
pacity with overload and short-cir- 
cuit protection has been announced. 
The 30-lb unit can be set up by one 
man at the construction site. De- 
signed for use wherever construc- 
tion sites or field test projects re- 
quire temporary power, the load 
center contains six 15-amp, 120- 
volt outlets for power tools, and 
one 20-amp 2-pole, 240-volt outlet 
which can be used for welding, etc. 
Distribution centers can be cas- 
caded or inter-connected by means 
of heavy-duty 4-wire receptacles 
located on each end of the main 
bus. Over-all size is 28 by 10 by 
10 in.; height on legs is 36 in. Unit 
also can be provided in 100-amp 
capacity, and also with weather- 
proof construction. 

Leonard Electric Manufacturing 
Co., 3907 Perkins Ave., Cleveland 
14, Ohio 


Be SR a a 


Ceiling Panel (15) 


A new steel illuminated ceiling 
panel, called Metacel, has been an- 
nounced. It is hexagonal in design 
and constructed of one continuous 
piece of steel. Metal thickness is 
0.0083 tin mill black plate steel. 
Cell sizes are # in. hexagonal. Panel 
sizes are 2 by 4 ft, 2 by 3 ft, 2 by 2 
ft, 2 by 1 ft, 1 by 3 ft and 1 by 1 ft. 
Recommended for commercial in- 
stallations where maintenance is a 
factor. 

John J. Fannon Products Co., Di- 
vision of Hupp Corp., 3000 Fast 
Woodbridge, Detroit 7, Mich. 
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Insulation Putty (16) 


A new electrical insulation putty 
known as Slipknot filler tape, which 
molds under finger pressure to 
make a completely homogeneous 
mass of insulation around connec- 
tors on cables and wires, has been 
announced. With a _ dielectric 
strength of 500 volts per mil, the 
tape is 125 mils (% in.) thick. It is 
packed in 14-in. wide rolls, 60 in. 
long, with parchment paper sepa- 
rator. Tape is black. 

Plymouth Rubber Co., Inc., Can- 
ton, Mass. 


Switchboard (17) 


A new-design, free-standing 
metering switchboard is for elec- 
trical distribution systems in apart- 
ment and office buildings or any 
multiple-unit structures where 
separate metering is required. Hach 
section of the new Uni-Power 
metering switchboard is a self-con- 
tained, free-standing unit on which 
meters may be mounted front and 
back. Each section measures 32 in. 
wide, 134 in. deep and 773 in. high. 
Main or primary sections comprise 
a main disconnect and up to 18 each 
of meter bases and distribution dis- 
connects. When additional meters 
are required, distribution sections 
—each incorporating up to 24 
meters—can be added. Main sec- 
tions may be obtained with meters 
back and front, on one side only, 
or without meters. Distribution 
sections also are available with 
meters back and front, on one side, 
or with main lugs only. Main dis- 
connects can be 2- or 8-pole fused 
switches or circuit breakers, rated 
from 225 to 1200 amps. Distribu- 
tion disconnects are 15- through 
100-amp circuit breakers. 

I-T-E Circuit Breaker Co., 
Walker Div., P. O. Box 23884, 
Atlanta 18, Ga. 


So 


No. 30-A threads if", Yo" and v4". 


No. 31-A threads 2”, %"” and 1”. 


Here’s an extra-sturdy threader that’s instantly ready to 
thread any of the three conduit sizes most used. Each die-set 
is locked in place... can’t get lost. Yet dies are easy to reverse 
for close-to-wall threading. Centering guide keeps conduit 
straight for true-threads every time. Twin handles double 
leverage for easy thread cutting. Choice of long-wearing alloy 
or high-speed steel dies. Straight conduit dies also available. 


Call your distributor today. For your convenience he 
maintains a complete stock of RIG:1D Work-Saver Pipe 


Tools and parts, 
} > 


The Ridge Tool Company, Elyric, Ohio, U.S.A. 
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(18) 


Luminaries 


New contemporary opal lumi- 
naires are designed for all outdoor 
or indoor locations. The white opal 
glass spreads evenly diffused light 
down and out in a wide pattern to 
illuminate porches, walks, en- 
trances, carports, breezeways and 
other areas, The line is especially 
effective for architectural installa- 
tions since all fixtures can be used 
with 100-, 150- or 200-watt lamps. 
Included in the complete line are 
1- and 2-light units for wall, ceil- 
ing or custom pendant mounting. 

Stonco Electric Products Com- 
pany, 333 Monroe Ave., Kenilworth, 
WN emi, 


Receptacles (19) 


A full line of E-Z wire recep- 
tacles with pressure-spring back 
wiring, built to specification grade, 
has been announced. Strip wires 
and push them into the E-Z wire 
pressure terminals for insured con- 
nections; to release, press down in 
slot with screwdriver. Receptacles 
take from No. 10 to No. 14 wire. 
Each terminal permits two connec- 
tions for continuous wiring and all 
contacts are double-wipe “‘T”’ type. 
Mounting strap has wide plaster 
ears. Listed by UL. Duplex flush, 
T-slot duplex and parallel-ground 
duplex receptacles are rated 15- 
amp, 125-volt. The tandem-ground 
duplex receptacle is 250-volt. 

Eagle Hlectric Mfg. Co., Ine., 
2310 Bridge Plaza South, Long Is- 
land City 1, N. Y. 


Switches (20) 


Designed primarily for air con- 
ditioning and heating installations, 
new maintained-contact ac switches 
can also be used for the alternate 
control of any two motors, or for 
any applications which require 
heavy-duty ac double-throw, center 
“off”? switch controls. The “off” 


position is at center of handle 
throw with two circuits being ener- 
gized at either end. A fiber insulat- 
ings wrap-around is assembled un- 
der switch cover and can be folded 
down over terminals to protect wir- 
ing when switch is installed in 
small enclosures. Control is either 
by standard toggle or lock type 
handle, both fit openings in stand- 
ard wall plates. Available in single 
or double pole, each with brown, 
ivory or lock type handle. 

Pass & Seymour, Inc., Solvay 
Station, Syracuse 9, N. Y. 


(21) 


Type PE-1 photoelectric scanner 
system provides positive response 
when the light-beam is interrupted 
by objects as small as 4-in. wide 
at counting rates up to 500 per min- 
ute. Depending on light source and 
photocell used, operating ranges 
can be up to 8 ft. Using a power- 
type photocell with high infrared 
sensitivity, and with a filter to 
minimize the effect of ambient vis- 
ible light, this system operates a 
de relay without need for amplifiers 
of any kind. The relay of this sys- 
tem is a plastic-cased, plug-in unit 
having two sets of single-pole 
single-throw load contacts, one 
normally open and the other nor- 
mally closed. Contacts are rated 8 
amps, 115 volts ac, non-inductive. 
Bulletin PE-1 is available. 

Farmer Electric Products Co., 
Inc., 2300 Washington St., Newton 
Lower Falls, Mass. 


Scanner 


Capacitors 


(22) 


New 50-kvar capacitors featur- 
ing a reduction in weight from 91 
to 70 lbs are available. Tank di- 
mensions are 4 by 134 by 204 in. 
high. Units are rated 2.4 to 14.4 
kv. Features are liquid circulation 
and improved pack design. The 
100-kvar capacitors will retain the 
158-in. mounting dimensions. 

Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, 
Wis. 


Three styles, for driveways, terraces, walks, 
parks—wherever soft, efficient low-level light- 


_ing is desired. All-aluminum weatherproof de- 


sign with utility outlet; simple; efficient; 
quality lighting up to 150 watts incandescent. 
Six decorator colors and brushed aluminum, 


—is an optically efficient, extremely adaptable 
unit for street lighting, parks, playgrounds, 
motels, pools, parking areas. Makes conver- 
sion extremely simple and economical. Choice 
of seven IES light patterns; six decorator colors 
or brushed aluminum; mercury, with ballast; 
or incandescent; photocontrol if desired. 


luminaire, with built-in ballast; highly efficient 


for street and highway lighting; many conven- 
ience and safety features. Ask for bulletin. 


LUORESCENT FIXTURES 


In two and four light single, double units, for 


area, ramp, street, and underpass lighting. 
Also available with L-M's exclusive Peltier 
thermo-electric cooling for highest efficiency. 


L-M 
SUBURBANAIRE 


Designed for neighbor- * 

hood streets, suburban © 
and rural areas. In in- © 
candescent or mercury, © 
with open type borosili- 
cate glass refractor in 
choice of light patterns. 


LINE MATERIAL 
Industries [ii7 


McGRAW-EDISON FEIN 
COMPANY 


150 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1961 


ae 


DDED BEAUTY FOR LOCATIONS like this. The 
‘yled Mercury unit directs the light downwards 
ad eliminates glare. It illuminates 11,000 square 
feet to 3 footcandles. 
You need fewer and 
shorter poles, and less 
_ wiring, to get the 
B desired level of light. 


ANOTHER IN THE FAMILY of 
modern Styled Mercury lumi- 
naires. The entire line is all-alu- 
minum, with Holophane® re- 
fractor. Choice of 1000, 700° or 
400 watt ratings. Available in 
choice of brushed aluminum 
finish or five decorator colors. 


FOUR OF THE_LATEST de- > 
sign units provide excellent 
nighttime illumination for traffic 
and pedestrians on this busy 
street in a shopping section. 


-M Announces Another Graceful Design 
n The New Styled Mercury Light for 


1e Material’s Styled Mercury luminaires are and excellent nighttime lighting to any street, GET COMPLETE NEO ae 
amily of high quality, high intensity lighting park, mall, public square, or parking area. 


its. The latest addition to the Styled Mercury Line Material is a leading manufacturer of Sees ae 
2 is the upsweep design installed in the well- outdoor lighting designed specifically for the eet distribu $4 Ae 
ated street shown above. application. L-M also provides competent HKEHNS, OF Mall tne 


These are large, handsome luminaires, Lighting Application Service by experienced COUPON. 
led for Line Material by a noted industrial lighting engineers, available through Author- 
signer. They will contribute daytime beauty ized L-M Distributors. 


KIRE MATERIAL Industrie | Line Material Industries, Milwaukee 1, Wisconsin 


ease send me details on L- ed Mercury family o 
TA oe COMPANY Sate ocala bh pe ORR LE 5 


rNwayyi. luminaires, and name of nearest distributor. ECM-91 
NGGRAN 
t,] f dpe ., Pe u1\\ Name 
jufdoor Lighting §|1)si Company 
DISTRIBUTION TRANSFORMERS + RECLOSERS, een oaks AND OIL SWITCHES h Address 
_ FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT City State 


PACKAGED SUBSTATIONS « CAPACITORS - REGULATORS + OUTDOOR LIGHTING | 
i UNE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS «+ FIBRE PIPE AND CONDUIT s.. Type of Area To Be Llighfed2. eee 


This is the 
little fella 


ee 
that cut 
starter failures 
by 98% 


See it? That condenser up there isn’t 
paper (the usual thing), but ceram- 
ic. It’s in every Sylvania starter and 
the difference it makes in perform- 
ance will surprise you.. 


A two-year test in one manufactur- 
ing plant showed Sylvania fluores- 
cent starters had only 1 failure out 
of 340 starters. Conventional start- 
ers with paper condensers had 51 
failures out of 330 starters. 


Paper can’t stand up as well to heat, 
cold, moisture. Ceramic condensers 
do. Another reason why Sylvania 
alone can give you an exclusive 
Certified Performance Policy guar- 
anteeing: “If at any time, in your 
opinion, any Sylvania Fluorescent 
Starter fails to give satisfactory 
service during the 12 months from 
date of purchase, it may be returned 
to the supplier for full refund of 
purchase price.” 


Yes, Sylvania lowers your 
TCL (Total Cost of Light- 
ing). That means lower 
cost of lamp plus power 
plus MAINTENANCE. Try 
Sylvania next time you 
need starters! 


SYLVANIA 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS Gs) 


Lighting Division, Sylvania Electric Products Inc., 
Dept. 15, 60 Boston St., Salem, Mass. 
In Canada: Sylvania Electric (Canada) Ltd., Montreal, 


Fitting (23) 
Shielded controls and threaded 


construction throughout provide 
protection for wiring devices 
housed in these explosion-proof, 


dust-ignition-proof and raintight 
fittings. They are identified as EW 
Series Pylets. They are available 
with various standard wiring de- 
vices including tumbler switches, 
manual motor starters, pushbutton 
stations, selector switches and 
pilot lights. All operating controls 
have a threaded stainless steel shaft 
and are mounted on front face of 
bedy. Bodies are regularly tapped 
at top and bottom for 3- to 1-in. con- 
duit. Back and both sides can also 
be tapped up to 1 in. when speci- 
fied. Bulletin is available. 
Pyle-National Company, 1334 N. 
Kostner Ave., Chicago 51, Ill. 


Photoelectric Units (24) 


“Modulite” protective units use 
a modulated (pulsating) light beam 
to detect the presence of a ma- 
chine operator’s hand or arm in a 
high-danger area. A special rotat- 
ing disc modulates the light. The 
photoelectric receiver is “tuned” 
to the modulated-light frequency. 
In use, the interruption of the beam 
causes a signal that will stop a 
machine. A choice of projectors is 
offered with 1- or 2-in. light beams 
having ranges up to 20 and 80 ft, 
respectively. 

Clark Controller Company, 1146 
East 152d St., Cleveland 10, Ohio 


(25) 


New heavy-duty Pow-r Mole was 
designed to push rod in any condi- 
tion where pushing is possible and 
pull 4- to 33-in. dia. copper, steel, 
plastic pipe or tubing underground. 
It attaches to most standard trac- 
tor- mounted hydraulic back hoes. 
Unit comes complete with full set 


Pipe Pusher 


of cribbing, 50-ft push rod, and 
pusher cap. Direction can be re- 
versed by changing position of two 
drag springs with no need to turn 
pusher around. Unit has a 5-in. 
stroke and operates at a force of 
up to 85 tons. * 

Pow-r Devices, Inc., Clarence 
Center Road, Clarence Center, N. Y. 


Cable (26) 


Polyfiex is standard non-metallic 
sheathed cable made with Walker- 


__syn Type TW conductors and over- 


all thermoplastic jacket. It is de- 
signed for open or concealed light- 
ing and power circuits in reason- 
ably dry locations. It is also used 
for interior wiring in homes, stores, 
shops, private garages, rural build- 
ings, and for major appliance cir- 
cuits. Listed by UL. 

Walker Brothers, Conshohocken, 
Pa. 


“Latida-Lite” 


by 
PARAGON 


Light and Ladder (27) 


A new underwater light and pool ~ 
ladder combination, called Ladda- — 


Lite, has been developed. The light 
is hung from the bottom step of the 
ladder. Ladda-Lites are available 
in the following styles: straight or 
sloping ladders in either chrome or 
stainless steel, 3-step and 4-step 
sizes; 500-watt Slim-Lite or Slim- 
Lite 12, a 12-volt, 300-watt light. 
Each package includes complete 
ladder with frames, steps, bolts 
and bumpers; complete light with 
electric cord and, for 12-volt lights, 
a special transformer. Also in- 
cluded are brackets to hang the 
lights, a plastic shield which is 
installed in front of light and 
chrome-plated brass conduit which 
goes between light and ladder 
frame. Also a weatherproof female 
receptacle with a 3-prong locking 
male plug, a chrome-plated shield 
for the receptacle and all necessary 
screws and nuts. 

Paragon Swimming Pool Co., 
Inc., Pleasantville, N. Y. 


152 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1961 


Even if you ripped out half your fixtures... 


Or you could get 22 times more light with the same number 
of fixtures you now have! Sylvania VHO (Very High Out- 
put) Powertubes are that much brighter than standard flu- 
orescents. Yet they’re only 112” in diameter. Light in weight. 
Easy to maintain (smooth tubular surface doesn’t have 
nooks and crannies to catch dust which dims light). 


And every one comes with this exclusive money-back guar- 
antee: “If at any time a Sylvania Fluorescent Lamp fails in 
your opinion to provide better performance than any other 
brand fluorescent lamps, on the basis of uniformity of 


BLL. 


" you'd still get more light with Sylvania VHO Powertubes! 


performance, uniformity of appearance, maintained bright- 
ness and life, it may be returned to the supplier for full 
refund of purchase price.” 


Only Sylvania gives you this Certified Performance 
Policy. It’s your assurance of lowest TCL (Total 
Cost of Lighting), which means cost of lamps plus 
power plus maintenance. Get the pluses Sylvania 


offers. Call your representative now. Or write Lighting 
Division, Sylvania Electric Products Inc., Dept. 15 
60 Boston St., Salem, Mass. In Canada: Sylvania Electric 
(Canada) Ltd., Montreal. 


subsidiary of GENERAL TELEPHONE & ELECTRONICS Ses) 
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speciry MGILL 


PORTABLES FOR/|/ 


SAFETY, 
CONVENIENCE AND \ DURABILITY 


OVER 100 MODELS 


NEW SAFETY YELLOW SERIES 


An extra margin of quality is built into 
the complete line of McGill industrial 
portable lamp guards for safe, dependable 
utility. Rugged, heavy duty construction 
and selected materials withstand the te 
ishment of rough use. 

More than 100 different types of McGill 
portable lamp guards have been developed 
to meet the particular requirements of a 
wide range of service conditions. Cages 
50 to 200 watt. 660 watt, 250 volt sockets. 
Grounded, vapor-proof, double hook, re- 
flector, concentrating end lens and many 
other optional features available. Most 
models also available with new “‘safety 


yellow” handles and cords. 
pepe electrical products a wee 
precision needle roller bearings 


McGill Manufacturing Co., Inc., Electrical x uy N. Campbell St., Valparaiso, Indiana 


No. 5100 — 
SRG grounded 
portable with 
15 amp., 125V 
outlet. 


Available from your Electrical Wholesaler 


Write for McGill Electrical 
Specialties Catalog No. 84. 


154 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


(28) 


A complete series of explosion- 
proof junction boxes with lens cov- 
ers has been announced. The “GR” 
line includes copper-free, cast 
aluminum enclosures in eight sizes 
and are adaptable for housing met- 
ers, gauges, and instruments. All 
standard assemblies are supplied 
with two mounting lugs. Special 
brackets for mounting devices can 
also be furnished. 

Killark Electric Manufacturing 
Co., 3940 Easton Ave., St. Louis 18, 
Mo. 


Junction Boxes 


(29) 


New spring door and locking 
covers for FS boxes and switch 
boxes, makes any duplex outlet— 
T Slot, parallel, 3-wire grounding, 
polarized or Turnlock—a weather- 
proof outlet. When one half of out- 
let is in use, the other half is closed 
securely. Covers close automatic- 
ally when caps are removed. Any - 
padlock can be used to lock both 
covers in place. As long as padlock ~ 
is in place, center screw is inac- 
cessible and cover cannot be re- 
moved. 


Covers 


Pass & Seymour, Inc., Solway 
Station, Syracuse 9, N. Y. 
Pipe Threader (30) 


The “Amaz-O-Thread” die spin- 
ner is for on-the-spot pipe thread- 
ing in sizes from 4 in. to 2 in. It is 
constructed of aluminum, weighing 
184 lb, and has ball bearings on all 
moving parts. This device will op- 
erate with either standard Ridgid 
No. 12-R dies or Nye No. N12-6 
dies, and can be plugged in any- 
where using 110 volts. Adapters 
available for 00-R and 111-R dies. 
Also for Ridgid No. 4-P geared dies 
for 24-in. through 4-in. pipe. 

“Amaz-O-Thread” Sales Co., P.O. 
Box 39752, Los Angeles 39, Calif. 
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Cable-Tray System (31) 


“Ladder-Way” is a new tray sup- 
porting system for insulated power 
cables, featuring a vertical plane 
elbow. Elbows are factory-assem- 
bled and shipped as straight, rather 
than curved pieces. Elbow side 
members are composed of flat links 
with rolled edges and are secured 
together by special Tinnerman 
fasteners. A fastener is inserted 
through the proper one of three 
notches in each link and through a 
single bolt hole in opposite end of 
adjoining link. Standard straight 
igections are 10 ft long with an in- 
side depth of 3 in. Rungs have 


‘rounded edges, and rung spacings 


of 4, 8, 12 or 16 in. are available as 
well as various tray widths. 

H. K. Porter Company, Inc., Del- 
ta-Star Electric Div., Chicago, Ill. 


Lighting Unit (32) 


An illuminated hand rail, called 
Lumi-Rail, is designed for lighting 
of stairways and passageways. 
Made of cast and extruded alumi- 
num construction with acrylic 
shielding media, it is available in 
aluminum or bronze finishes. Unit 
can be installed indoors or outside 
on level or angling surfaces. 

Ender-Monarch Corp., Garfield, 
IN oes 


Time Control (33) 


New 47007-SZ Series, 24-hour 
“Astro-Dial”’ time control for light- 
ing applications. The control re- 
quires one setting and thereafter 
will turn lights “fon” in relation to 
sunset and “off” at any pre-selected 
time with no further adjustment 
for seasonal changes. It is for use 
with incandescent, mercury-vapor 
or neon used for illuminating signs, 
billboards, show windows, parking 
lots and other lighting applications. 
Switching mechanism and capac- 
ity: 4-pole single throw, 4 NO iso- 
lated contacts, 20-amp T-rated, 120 
or 208-240 volts, 690va pilot duty. 

Paragon Electric Company, Inc., 
Two Rivers, Wis. 


SO EASY TO HANDLE 


WB DYNAPRENE PORTABLE CORD 


Smaller sizes are packed on spools in 
cartons ... Larger sizes in coils, in 
knockout cartons . . . Easy to identify 
anywhere ... Type, size and gage, 
clearly marked on jacket .. . Safe to 
recommend... Premium quality, long 
lasting, oil-resistant, neoprene jacket 
.» ULL. approved. 


Write for free Catalog 
PC-58 “Portable Cord 
and Cable” 


< 


NEW HAVEN 14, CONNECTICUT / Telephone CHestnut 8-5515 / TWX: NH 84 
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LOAD 
INTERRUPTER 


Open view of a typical S&C Metalclad Switchgear 
bay. Note power fuses, load interrupters. Fuse 
refill units are conveniently stored in the door. 


S&C Metalclad Switchgear meets all NEC requirements 
for fault-closing, short-circuit interruption. Performance 
proved by high-power testing at KEMA laboratories. 


Reclosing 


is for 
the birds 


‘So why buy this feai 
your 2.4 thru 14.4-kv 
‘switchgear? 


Reclosing is for the birds, squirrels, 


tree limbs, lightning, icing, windstorms, 
and kite strings that frequently cause non- 
persistent faults on open distribution lines 


of utility systems. Reclosing re-energizes _ 
the lines to restore service in a fraction ofa _ 


minute. 


But when faults occur on the enclosed 
power supply circuits of industrial plants, 
commercial and institutional buildings, you | 
don’t want to reclose on them. These faults 


while extremely rare—are permanent. 
Someone has to locate the trouble and 


repair the equipment or cable—or at least 
isolate it—before the system can be re- 
energized. So why buy expensive circuit — 
breaker type switchgear with its automatic 
reclosing feature? 


S&C Metalclad Switchgear—employ- 
ing fused load interrupters— gives the ideal 
protection for enclosed power supply cir- 
cuits. Power fuses furnish the fault protec- 
tion (load interrupters switch the load). 
After a fault occurs, you simply replace the 
inexpensive fuse refill unit (typically cost- 
ing $13.50) while the fault is being located 
and corrected. 


The economics all say, ““Reclosing is 
for the birds.”” Why pay for a function you 
can’t use? 


Cut your high-voltage switchgear costs 
in half by specifying S&C Metalclad 
Switchgear for your 2.4 thru 14.4-ky switch- 
ing centers, service entrances, substation 
primaries and secondaries. Get full-load 
switching to 1200 amperes and fault inter- 


_rupting to 500,000 kva. 


See the Yellow Pages (Electrical 
Equipment) for your nearest S&C sales_ 
engineer. Or write to: 


ren 


S&C ELECTRIC COMPANY 


4433 Ravenswood Avenue - Chicago 49, Illinois 
Specialists in High Voltage Circuit Interruption since 191% 
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tional extra, obtainable at your local petshop. 


is an op 


ed macaw, 
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The equipment is an S&C Metalclad Switchgear Assembly rated 13.8 kv, for a switching center. 
-wing 


The bird, a green 


=~ HUBBELL DUPLEX ADAPTER 


15 A., 125 V. 


Hubbell Duplex Adapter No. 5291 is 
easy to attach. Just remove screw hold- 
ing metal or plastic plate to 2-wire 
receptacle. Leave plate in place. 


Tightening Screw A establishes adapter 
ground in a grounded system. If the 
system is ungrounded, connect adapter 
@s shown at right. 


Adapter plugs into 2-wire receptacle. 
Screw A will go through plate to 
grounded box. It is connected to both 
U-slots of adapter. 


When an existing system is not prop- 
erly grounded, the adapter may be 
grounded by connecting a grounded 
wire to green hex Screw B. 


FAST TEMPORARY CONVERSION 
TO 3-WIRE GROUNDING SAFETY 


This polarized, plug-in adapter 
converts 2-wire duplex recep- 
tacles used with grounded or 
ungrounded systems to tempo- 
rary 3-wire grounding recep- 
tacles. Landlords find it a great 
convenience when tenants re- 
quiring 3-wire facilities cannot 
postpone occupancy until re- 
Wiring is completed. 

To make a conversion, noth- 
ing in the existing system has 
to be removed except receptacle 
cover-plate screws, to make 
room for a captive screw in 
each adapter. This captive 
screw acts as a conductor from 


HARVEY 
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the two U-slots to the grounded 
system, For use with recep- 
tacles in ungrounded systems, 
there is a green binding screw 
to permit connection of an in- 
dependent ground wire. Either 
way, the electrically independ- 
ent blades and contacts con- 
tinue existing split circuits. 

The polarized adapter oper- 
ates in any parallel or T-slot 
duplex receptacle with metal or 
plastic cover plates. Brown or 
ivorine bakelite, for 15 amperes, 
125 volts. Size: 1.4” from plate, 
3.3” high, 1.75” wide. 


Bridgeport 2, Connecticut 


se; 
||| moontonaren 


Heating Equipment (34) 


Totally enclosed stainless steel 
finned heating elements have been 
engineered into a new line of fan- 
forced wall Heetaires, Series H360 
and H870. Designed for hard-to- 
heat rooms and buildings, units 
contain lifetime sealed-bearing mo- 
tors. They have a heavy-duty hy- 
draulic snap-action thermostat. 
Units feature safety controls that 
automatically break the circuit if 
air supply is obstructed in any way. 
Safety switches automatically re- 
set. Heavy-duty wall Heetaires are 
available in 2000-, 3000- and 4000- 
watt units. Literature is available. 

Markel Electric Products, Ine. 
and LaSalle Products, Inc., Buf- 
falo, N. Y. 


Current Transformer (35) 


Current transformers, Type 
EMC, designed for high-current 
metering and relaying on low-volt- 
age systems are offered in single 
or double ratios. The EMC is a 
600-volt class window-type unit in 
current ratings of 800 to 4000 amps. 
It has four mounting holes that 
go through the transformer, one in 
each corner. It can be flush-mounted 
to a flat surface for either a verti- 
cal bus coming up through a plat- 
form or a horizontal bus extending 
through a wall or panel. Dual ra- 
tio units are offered in either 3- or 
4-terminal arrangements. 

Westinghouse Electric  Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Scaffold (36) 


A new scaffold, called Versa- 
Crane, is completely collapsible and 
may be loaded onto a pair of plat- 
form trucks for self-transporting. 
It is constructed of several inde- 
pendent units in such a way that 
each section may be used individu- 
ally when desired. In addition, its 
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platform scaffold may be raised or 
lowered with all equipment on it. 
Component sections are—two plat- 
form trucks with 4-position lock, 
ball-bearing casters; four inde- 
pendent ladders; two ladders which 
mount on truck and connect at top 
by a saddle to form a mobile lad- 
der; an L-Beam fixed to saddles of 
two rolling ladders and equipped 
with a 1-ton chain block converts 
unit into a Gantry crane; a grip- 
strut safety platform mounts on 
ladders to complete VersaCrane. 
Unit adjusts from 32 in. above floor 
to a height of 12 ft 2 in. 

W. B. McGuire Engineering Co., 
Ltd., P. O. Box 265, Champlain, 
NOY, 


Control (37) 


A new sequence control for elec- 
tric heating. In the control, a 
switching circuit ties together a 
number of 5-kw load modules to 
- form a single unit. The modules 
consist of a load switch and two 
transfer switches that are operated 
by thermal expansion rods. Elec- 
tric circuit is such that the cur- 
rent in the thermostat remains at 
a low uniform value to insure stable 
anticipation regardless of the num- 
ber of heat banks in operation. 
A switch for the blower is tied to 


the first module, making the blower - 


first on and last off. Load switches 
control] heat banks. 

Controls Company “of America, 
Heating and Air Conditioning Div., 
2450 North 32d St., Milwaukee 45, 
Wis. 


ies 


Lamps (38) 


Two new lamps have been de- 
veloped for underwater lighting. 
They are a 300-watt, 12-volt R40 
and G30 operated from a suitable 
isolating transformer. The G30 is 
supplied with a medium screw 
base. The R40, complete with an 
internal reflector, is available with 
a medium screw or mogul screw 
base. Either lamp can be mounted 
in a watertight, recessed fixture in 
pool walls. 

Radiant Lamp Corp., 300 Jelliff 
Ave., Newark, N. J. 


STANDARD 


NEW ILLUMINATED PUSHBUTTON 


GUARDED 


New Cutler Hammer 
oiltight pushbuttons give 
more circuit flexibility 


Now you can make any pushbutton 
station you want from this new com- 
plete line of operators. 


MORE THAN 30 DIFFERENT 
CIRCUIT ARRANGEMENTS 


You can get these pushbuttons in 
one-hole or base mounting, six differ- 
ent colors. You can get more than 
thirty different circuit arrangements 
. . . hundreds of varieties of stations 
in standard arrangements of up to 25 
elements. And you can get up to 8 
circuits on one pushbutton. Flexible 
oil resistant diaphragm behind the 
button is designed to stay soft and 
pliable. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutier-Hammer Inc., Milwaukee, Wisconsin « Division: Airborne Instruments Laboratory « Subsidiary: Cutler- 
Hammer International, C, A. © Associates: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, S. A. 


USE 40% LESS 
BEHIND-PANEL SPACE 


This new Cutler-Hammer oiltight 
line gives you more control in less 
space because they use 40% less 
behind-the-panel space than the next 
smallest unit. 

A colorful brochure, “MASTER 
DESIGN”’ will give you all the facts. 
Ask for Pub. LO-104-T241. 

These new pushbuttons that give 
far greater circuit flexibility than any 
other make are the kind of improve- 
ments you can expect from Cutler- 
Hammer. Give your local sales office 
or distributor a call. 
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NO MAINTENANCE 


You are looking at Stonco sealed- 
beam mercury vapor floodlights. 

Hermetically sealed inside each 
lamp is a brilliant silvered reflector. 

The reflector stays brilliant be- 
cause nothing ever touches it. Not 
dust, dirt or grime. Not even smoke, 
soot or chemicals in hazardous 
areas, 

You climb the pole only to 
change lamps. This could easily be 
once every five years. Probably 
longer. 

(Conventional floodlight reflec- 
tors lose up to 15% efficiency if 
not cleaned every three months.) 

What do you want from a mer- 
cury vapor floodlight? Higher lu- 
men output? Longer lamp life? 
Lower power consumption? 

Stonco sealed-beam mercury va- 
por gives you all of this, at far less 
GOSty EAUS vies 3 

Absolutely no maintenance. 


Write for Catalog MV 


© 1961 STONCO ELECTRIC PRODUCTS CO. 
KENILWORTH, NEW JERSEY 


ABSOLUTELY 


Elevated Flooring (39) 


Strato-Floor is a new type of ele- 
vated flooring particularly designed 
for use in electronic computer in- 
stallations, or wherever extensive 
cabling and wiring systems require 
under-the-floor space and immedi- 
ate accessibility. Modular 24 by 24 
in. panels are made of plastic 
molded-around cross-laminated ply- 
wood. Sub-structure is an engi- 
neered grid support system. Steel 
stringers are bolted to a new kind 
of adjustable jack. Floor is de- 
signed to support a live load of 250 
Ib per sq ft, and a point load of 
1000 lbs. 

Strato-Floor, Inc., 795 East 152nd 
St., Cleveland 10, Ohio 


Lamps 


(40) 


Two designs are available in a 
new square fluorescent lamp. One 
has a waffle shape on the front and 
the other one shows the labyrinth- 
ine path of the current forming the 
discharge which results in the 
fluorescent light. Both types are 9 
in. square so that they will fit di- 
rectly into all existing 9-in. re- 
cessed incandescent fixtures, re- 
quiring only the addition of an in- 
stant-starting ballast. Their de- 
sign life is 10,000 hours. Lamp is 
less than 2-in. thick. 

Interlectric Div., 
Inc., Warren, Pa. 


El-Tronics, 


Transformers (41) 
Primary - service pad - mounted 


. transformers (PSP) designed for 


residential underground distribu- 
tion on grounded wye loop or dual- 
feed systems in primary voltages 
up to 15 kv are offered. Complete 
package of transformation protec- 
tion and switching equipment is 
available in single-phase units, 10 
to 167 kva. The PSP unit consists 
of three main components: a trans- 
former compartment, a detachable 
high- and low-voltage terminal 
compartment, and a removable 
cover that provides complete isola- 
tion of all electrical connections and 
tank hardware. All three assem- 
blies interlock. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


andl ale * 


Programmer (42) 


An adjustable sequencing pro- 
grammer employing a rotating-cam 
limit switch with its own adjust- 
able-speed drive motor is available. 
Unit allows individual adjustment 
of 30 circuits through the use of 
micro-adjust split-lobe cams. By 
loosening a screw and rotating the 
cams relative to each other, a con- 
tinuous range of an open and closed 
contact can be obtained from 352° 
down to approximately 8° of a 
revolution of the input shaft. The 
adjustable-speed drive motor facili- 


tates changes in speed while cams 


are in motion. The adjustment dial 
enables unit to be adjusted before 
mounting and provides a reference 
if changes in programming are de- 
sired. Single-pole, double-throw, 
snap-action switches are used and 
have one normally opened and one 
normally closed contact which are 
electrically separate. Switches are 
rated at 5 amps, 440 volts, ac; 10 
amps, 220 volts and 15 amps, 115 
volts ac. Available in NEMA Type 
1, 4, 7, 9 and 12 enclosures. 

Gemco Electric Co., 25685 West 
Eight Mile, Detroit 40, Mich. 


Cable (43) 


A new service entrance cable with 
Vulkene insulation that doubles the 
life expectancy of the cable. Vul- 
kene is a thermosetting, rubber- 
like insulation of chemically cross- 
linked polyethylene that combines 
the electrical and moisture-resistant 
properties of polyethylene with 
physical and heat-resistant proper- 
ties. Vulkene-insulated singles re- 
quire no braids or other coverings 
for protection against weather or 
sunlight at the termination. Listed 
by UL as Type SE Style U for in- 
stallation in accordance with the 
NEC. 

General Electric Company, Chem- 
ical and Metallurgical Div., Bridge- 
port 2, Conn. 


Scaffold Accessory (43a) 


An accessory is now available for 
supporting materials above the nor- 
mal height of floor scaffolds. Known 
as Hold-A-Load, the support tele- 
scopes and locks into Baker scaf- 
fold end frames. The top sections 
can be adjusted to desired height 
by a thumb set screw in the lower 
locking sections. Two types of heads 
are available: a “T” head for light- 
ing fixtures and flat equipment; and 
a “Y” head for conduit, piping, 
duct work, etc. 

Baker-Roos, Inc., 602 W. Me- 
Carty St., Indianapolis 6, Ind. 
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Toreilact Briefs 


(44) General Electric Co., Low 

' Voltage Switchgear Dept., Phila- 
delphia, Pa., has announced a new 
line of silicon de power supplies 
available in ratings from 0.75 to 
75 kw.... (45) New distribution- 
class, valve-type lightning arrest- 
ers, designated Type E5 direct con- 
nected and T5 externally gapped, 
in standard voltage ratings of 1 
through 20 kv, are now available 
from Line Material Industries, 
McGraw-Edison Co., Milwaukee, 

| Wis. 

(46) Newman Electric Motors, 
Inc., Newark, N. J., has expanded 
its line of DK Series single-phase 
motors with the addition of a 5 hp, 
1800-rpm unit. ... (47) A higher 
minimum flash point for “Diala” 
oil AX, an electrical insulating oil 
for large transformers and high 
output electrical ‘equipment, has 
been announced by Shell Oil Co., 
New York, N. Y. 


(48) Anaconda Wire and Cable 
Co., New York, N. Y., has intro- 
duced anew ATRC cable especially 
designed for use in telemetering, 
automatic relays, communications 
circuits and supervisory control 
systems. ... (49) Arrow-Hart & 
Hegeman Electric Co., Hartford, 


Conn., announces that many 


switches, receptacle and _ wall 
plates in their line of wiring de- 
vices are now available in neutral 
gray plastic. 


(50) Sylvania Electric Products 
Inc., New York, N. Y., announced 
the development of a fluorescent 
lamp designed to improve certain 
growth aspects of plants through 
specific spectral energy distribu- 
HOneeeeeCDL), A UL. listed; 
“SCR” dimmer available in 3-, 4-, 
5-, 6-, 10- and 12-kw capacities 
has been announced by Kliegl 
Bros., New York, N. Y. 


(52) Anaconda Wire and Cable 
Co., Hastings-on-Hudson, N. Y., 
has been granted a patent on their 


end-closure for cable-enclosing 


pipes. ... (53) New connectors for 
back-to-back mounting of  elec- 
trical boxes has been introduced 
by Quicktime Electrical Products, 
Chicago, III. 


(54) Emerson Electric Co., St. 
Louis, Mo., has announced their 
new Emerson-Imperial lighting fix- 
ture line designated “Trendlight- 
ing.” ... (55) A new “Unifilm 100” 
power capacitor weighing only 132 
lb and occupying 2050 cu in., has 


Rules and Regulations Relating to 
the Use of Submersible Lighting 
for Swimming Pools, Reflector Pools 
and Display Fountains. 


Bulletin No. 17 


17.1 General—Effective as of this 

date, the use of 120-volt lamps when 
assembled in submersible lighting 
units, for the illumination of swim- 
- ming pools, reflector pools or dis- 


play fountains, whether they are 
intended for side wall or pedestal 
mounting, is hereby prohibited. 
17.2 Voltage—The permissible 
voltage that may be applied to lamps 
used for such apn shall not 


exceed 12 volts. 


17.3 Transformers—a. Step-down 
transformers used in conjunction 
with such lighting units shall be of 
the two-winding, isolating type and 


having a grounded metallic shield 


between the primary and secondary 
windings to prevent accidental con- 
tact between windings under fault 


_ conditions. b. Transformers shall be 
__loeated remotely from the lighting _ 
units which they supply, and over- _ 
current protection shall be provided , 


in both primary and secondary 
windings. 

17.4 Swimming pools, reflector 
pools, or display fountains presenely 
under construe” : 


LIFESAVER 


» 


Underwater lighting is serious 
business. 


Deadly serious, 
Cutting corners can cost lives. 


Precisely why the Stonco line is 
solid cast bronze. Porosity-tested. 
With a special low voltage trans- 
former for safety plus. 


(We've tamed the high voltage. 
Isolated it with a grounded shield 
that stops cross-over from primary 
to secondary. Harnessed it with a 
fuse factory-sealed to guard against 
do-it-yourself electricians. ) 


Even the deck box is gasketed 
watertight fore and aft. Keeps wir- 
ing bone dry, From surface slop, 
seeping water, or pool overflow 
caused by flash floods. 

No. wonder Stonco submarine 
lighting meets all the safety codes. 

“Incidentally, even our fountain 
lights are av ailable low voltage. 

“Fish have to live too, 
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Another ARROW CONDUIT 
EXCLUSIVE! 


CG 
BS 


KEEPS CONCRETE OUT 
OF TAPPED HOLES 
IN CONCRETE RINGS 


ARO-GARD 
Protects 
Tapped Holes 
Permanently 


* Pat. Pending 


Now, one more of your big costly 
installation problems is eliminated... 
no more wasted time in cleaning con- 
crete out of tapped holes! ““ARO-GARD”’, 
Arrow Conduit’s new protective plastic 
compound, covers tapped holes during 
manufacturing process. “ARO-GARD” is 
hard enough to keep concrete out of 
tapped holes —yet soft enough to al- 
low screw to penetrate protective film 
with ease. 


“ARO-GARD” is easily identified by 
green color (see shaded area in illus.). 
Now available on all Arrow Conduit 
Concrete Rings, at NO ADDITIONAL 
COST TO YOU. 


Write for samples and data of 
“‘ARO-GARD”’ application process. 


New Products from Arrow Conduit help 
you keep pace with modern wiring needs. 


OUTLET BOXES + 
COVERS + 


GANG BOXES * 
BOX SUPPORTS 


ARROW CONDUIT 


162 


& FITTINGS CORP. 


108—20 180th Street, Jamaica 33, N.Y. 


Seles Representatives & Wor 
1 


jabowes 
f tALTIMORE, MD. “BIRMINGHAM, ALA 
fue q . 


Y, 
* “PHILA, PA. © RICHMOND, VA. 
SEATTLE, WASH. © $T. LOUIS, MO, 


e Stocks *ATLANTA, GA. 
. * PCH 


ROCHESTER, N.Y. © 


been introduced by General Elec- 
tric’s Capacitor Dept., Hudson 
Falls, N. Y. 


(56) Kaiser Aluminum & Chemi- 
cal Corp., Oakland, Calif., has an- 
nounced an improved aluminum 
electrical conduit, called “King- 
fisher” rigid aluminum conduit, 
featuring an interior coating with 
a high silicone content. ... (57) 
Four new designs of butyl-molded 
high current instrument trans- 
formers for 5000, 8700 and 15,000- 
volt. service in ratings from 1200 
to 4000 amps are now available 
from General Electric Co:, Sche- 
nectady, N.Y. 


(58) Wesco Furnace Div., North- 
west Foundry & Furnace Co., 
Portland, Ore., has announced 
an electric duct furnace installed 
in the air duct in sizes 10, 15 and 
20 kw producing 384,150 to 68,330 
Btu. ... (59) A line of 8380-volt 
outdoor capacitors for electrified 
pumping rated from 2 to 6 kvar is 
available from Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. 


(60) Universal Manufacturing 
Corp., Paterson, N.J., has an- 
nounced that all Universal “sery- 
ice guaranteed” ballasts CBM 
certified by ETL for use with 40- 
watt rapid start lamps are now 
“A” sound rated. ... (61) New 
pushbutton series in one, two, four 
and eight button sizes in the new 
blue-biege color are now available 
from Suttle Equipment Corp., Chi- 
cago, Ill. 


(62) Plymouth Rubber Co., Inc., 
Canton, Mass., has added two 
smaller sizes to their ‘“Flip-N-Cut” 
instant dispenser-cutter for slip- 
knot plastic electrical tape—a 44-ft 
and a 30-ft roll... (68) The 
all-new Ettco-Flex non-metallic 
sheathed cable (Type NM) now 
plastic jacketed is available from 


- Ettco Wire & Cable Corp., Brook- 


lyn, N.Y. 


(64) Sierra Electric Corp., Gar- 
dena, Calif., has added a line of 
narrow plates in seven widths 
from 1§-in. to 23-in. . . \' (65) A 
new 100-hp dual-belt unit has been 
added to complete line of Vari- 
drives now ranging from +} to 100 
hp, with units of 50, 60 and 75 hp 
in the dual-belt design by USS. 
Electrical Motors, Inc., Los An- 
geles, Calif. 


(66) Sylvania Electric Prod- 
ucts, Inc., New York, N.Y., is now 
manufacturing an airport lighting 
fixture of heavy-impact design. 


Catalogs & 
Bulletins 


ie 
(67) LIGHTING. “Steel Lighting 
Standards,” 28 pages, contains 


photos and specifications on Weld- 
Rite standards for lighting free- 
ways, streets, parking lots, etc.; 
and “Flood Lighting Poles,” 12 
pages, covers poles for stadiums, 
playgrounds, driving ranges and se- 
curity areas. Weld-Rite Co. 


(68) INFRARED EQUIPMENT. Bro- 
chure describes new techniques, 
using fluid cooling, now making 
possible very compact quartz lamp 
ovens and furnaces with extremely 
high heat-transfer rates. Fostoria 
Corp. 


(69) CiRcUIT BREAKERS. A handy 
selector disc permits quick deter- 
mination of physical and electrical 
characteristics of six basic types of 
breakers. Westinghouse Electric 
Corp., Standard Control Div. 


(70) CEILING PANELS. 4-page bro- 
chure describes the design of lumin- 
ous ceilings with metalclad steel 
ceiling panels. Fannon Products 
Div., Hupp Corp. 


(71) Foot SwitcHes. Bulletin 
GEA-7086A, 4-page revision, in- 
cludes latest information about com- 
plete line of heavy cast-iron foot 
switches. General Electric Co. 


(72) MERCURY-VAPOR LAMPS.“Why 
Lifeguard Mercury Lamps?” con- 
tains information about life and 
maintenance, lamp construction and 
a chart on lumen output. Westing- 
house Electric Corp., Lamp Div. 


(73) CONTACTORS AND STARTERS. 
Bulletin GEA-7326, 8 pages, de- 
scribes NEMA Sizes 3 and 4 mag- 
netic contactors and starters added 
to 100-line of motor controls. Gen- 
eral Electric Co. 


(74) BATTERY CHARGERS. Bulletin 
6202.1 describes performance fea- 
tures and construction details of 
expanded line of lead-acid battery 
chargers. Lincoln Electric Co. 


(75) ConpuIT. “Color-coded” Sher- 
arduct conduit with MVC-1 coating 
is described in 4-page Bulletin No. 
713. H, K. Porter Co., Ine... Nae 
tional Electric Div. 


(76) LIMIT SWITCHES. Publication 
GEA-7312.1, 2-page supplement to 
Limit Switch Bulletin GEA-7312, 
includes information on new CR- 
9440 extended arm J1 and K1 limit 
switches. General Electric Co. 
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NO BOLTS, NO SCREWS, NO DRILLING 


with NEW Permacel Junction Box Mount epoxy adhesive 
. the fast, easy way to attach junction boxes to any surface. 


cok Guaranteed for a period of one 
year from date of purchase not 
to hardeninthe cup until mixedor 


until divider section is removed. | 3 RM f Ce ; ® 


NEW BRUNSWICK, NEW JERSEY + TAPES» ELECTRICAL INSULATING MA ERIALS+ ADHESIVES 


Pipe or 
Conduit 
Hangers 


Most complete line with addition of 2 
new sizes to oldest established stand- 
ards in the industry. 


The saddle or pipe support can be 
turned 360°, permitting pipe to run 
parallel or at right angle. 


Excellent for confined areas—No drilling 
—no use of straps. 

Made of highest grade malleable iron, 
with case hardened set screw—all cad- 
mium plated. For Aluminum, write for 
details. 

For hanging 2” thru 21/2” pipe or con- 
duit to steel beams 34” thick. 


Short Stem 
TELEPHONE 


_and 


DUPLEX 
NOZZLES 


These modern, flanged, short stem 
duplex telephone and receptacle 
nozzles can be used with all types 
of “‘Latrobe’’ boxes and come in 
satin brushed brass or anodized 
aluminum. Standards fit /2’’ open- 
ing. 34’ stems are available, also 
grounded type receptacles. 


BRASS 


and 
ALUMINUM 


Sales Representatives in all principal Cities 


Sold only thru 
wholesalers - 


MANUFACTURING 


COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 


(77) PowER SvuppLigs. Bulletin 
CV-235-A covers constant voltage 
de power supplies. Sola Electric 
Co. 


(78) PANEL METERS. Bulletin 
GEZ-3352 describes new rectifier- 
type ammeters and _ voltmeters. 
General Electric Co. 


(79) LIGHTING. 4-page lighting re- 
port entitled “Indoor Sports Light- 
ing for Educational Institutions” 
includes 12 photographs showing 
both mercury-vapor and incandes- 
cent fixtures in indoor gymnasium 
applications. Holophane Co., Inc. 


(80) MAGNETIC Drives. Bulletin 
3650 describes magnetic adjustable 
speed drives available in ratings 
from 50 through 2500 hp, Louis 
Allis Co. 


(81) FLOODLIGHTS. Bulletin GF860 
describes new multi-purpose flood- 
light “Generalflood” added to their 
line of new Intenso floodlights. Ap- 
pleton Electric Co. 


(82) TERMINALS. New catalog en- 
ables user to select proper terminal 
or splice by computing circular mil 
area of wire. AMP Inc. 


(83) HEAT CONTROL catalog gives 
detailed description and _ illustra- 
tions of complete line of thermo- 
stats for the control of electric 
heating. Mears Controls Inc. 


(84) PHOTOELECTRIC CONTROL. Bul- 
letin GEA-7230 describes new sim- 
plified photoelectric control de- 
signed for any lighting application 
where extended time delay is not 
desired. General Electric Co. 


(85) MAGNET WIRE. Technical 
brochure covers Class B cement 
coated epoxy magnet wire. Ana- 
conda Wire and Cable Co. 


(86) PORTABLE ELECTRICAL TES- 
TERS. New 8-page catalog lists a 
full line of portable units, with 
complete data on models, accur- 
acies, ranges, features and prices. 
Daystrom, Inc., Weston Instru- 
ments Div. 


(87) Motors. Bulletin 107 fea- 
tures complete line of Shell-Type 
motors available in open, enclosed 
or liquid-cooled ratings ranging 
from 4 to 150 hp. Louis Allis Co. 


(88) Motors. 6-page Bulletin L- 
3313A describes full line of ac gen- 
eral purpose 56-frame motors for 
driving such machines as compres- 
sors, pumps, high inertia fans and 
blowers, refrigerators, air condi- 
tioners and machine tools. Kings- 
ton-Conley, Inc. 


(89) LIGHTING. Seven bulletins, — 
presented in tabular form, describe 
and illustrate line of commercial 
incandescent lighting in new 1961 
lighting catalog. Art Metal Light- 
ing Div., Wakefield Corp. 


(90) INSULATION. Gold Bond Min- 
eral Wool Insulation Consumer — 
Booklet 2149 simplifies insulation 
selection and shows homeowners 
“where” and “how” to insulate. 
National Gypsum Co. 


(91) RADIANT HEAT. Electric in- 
frared_radiant heat is explained in 


--4-page brochure containing applica- 


tion illustration—both indoors and 
out. Fostoria Corp. 


(92) SOLDERING. Catalog 111 con- 
tains a complete listing of indus- 
trial electric soldering irons—a 
total of 80 models in seven distinct 
types; 20 to 700 watts; 4-in. to 
12-in. tips. Hexacon Electric Co. 


(93) LIGHTING. 4-page brochure 
describes the features of the new 
Park Square line of incandescent 
lighting fixtures and illustrates how 
the basic housings can be used to 
accept any one of several combina- 
tions of new face frames and 
shieldings. Litecraft Mfg. Corp. 


(94) CONDUCTORS. Core wires, ¢a- 
ble reels and conductor lengths are 
described in new revision of “Alu- 
minum Electrical Conductors, 
Stranded-Bare.” Rome Cable Div., 
Aluminum Co. of America. 


(95) ELECTRIC HEATING. New 1961 
catalog details complete line of port- 
able heaters including new portable 
automatic baseboard MHeetaires. 
Markel Electric Products, Inc. and 
LaSalle Products, Inc. 


(96) INSULATION. Plastic wall 
chart simplifies the choice of proper 
insulation to meet the new “R” fac- 
tor standards, shows the unique 
color-coding system which identifies 
Gold Bond mineral wool insulation 
thicknesses, and specifies the Gold 
Bond products which best meet the 
“R” factor requirements of the 
new standards. National Gypsum 
Co. 


(97) BorING Toou. 4-page Bulle- 
tin 859 describes Extend-A-Bit drill 
for boring holes through successive 
joists or studs in new or finished 
ceilings and walls. Ability Electric 
& Mfg. Co. 


(98) HigHwAy SIGN LIGHTING. 
Booklet B-8253, 8 pages, shows how 
to use fluorescent equipment to 
light any type of highway sign. 
Westinghouse Electric Corp., Light- 
ing Div. 
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* Hot-dip galvanized rigid steel conduit 
* Electrical metallic tubing 


* Rigid aluminum conduit 


SOLD THROUGH RECOGNIZED ELECTRICAL DISTRIBUTORS 


For safe, permanent installations . . . underground or encasement in concrete 


® Resists corrosive vapors, liquids @ Extra smooth inside walls 

and electrolytic action © Lightweight... easy to handle 
® Non-sparking . . . will not support and install 

combustion @ Listed under Reexamination Service 
® Impact-resistant of Underwriters’ Laboratories 


© Complete range of sizes 


These are just a few of the many advantages of Nikoh Rigid PVC Conduit. 
Send for full details. 


NIKOH TUBE COMPANY 


5000 S. Whipple St. * Chicago 32, Illinois * GRovehill 6-6500 
SALES OFFICES IN PRINCIPAL CITIES 


THE RACO PACKAGE 


A complete line of 
Money-saving boxes and fittings 


You can rely on Raco’s top quality and complete line of 
fittings and boxes to help you do any wiring job better. 

£J Work with Raco fittings and boxes and you will see! 
Profit from the many user-benefits that make your 
job easier. 


Burr-free 
threads edges j 


For your fitting and box needs, check Raco first. The Smooth Shorp, clean 
Raco Package saves you time on-the-job. ee ners ; 


ALL-STEEL EQUIPMENT INC., Aurora, Illinois 


FITTINGS 
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Reader's Quiz 


T-Connected 
Transformers 


QUESTION X39—The consensus of 
opinion at our plant is that eco- 
nomics dictate in the design of T- 


connected transformers for 3-phase 


to 3-phase power in capacities of 


’ 15 kva and less. 


I would appreciate a discussion 
on the subject of economics of de- 
sign for 3-phase transformation on 
T-connected vs. 3-phase transform- 
ers.—J.A.M. 


ANSWER TO X89—With the ad- 
vent of the 480Y/277-volt system 
for large commercial and industrial 
buildings, 3-phase, T-to-T connec- 
tions have been widely used to pro- 
vide reduced voltages for small 
blocks of power up to 15 kva. As 
you state, economics is the main 
consideration for selecting the T- 
connected transformers in the 
smaller ratings. 

The T-T connection requires only 


two single-phase transformers. One - 


of the units is called the main trans- 
former, which has a 50% voltage 
tap to which the teaser transformer 
is connected. With the T-T connec- 
tion, the bank capacity is the same 
as for two transformers connected 
open delta (57.7% of the normal 
8-phase bank capacity). However, 
T-connected transformers have a 
somewhat higher efficiency than 
open-delta-connected transformers 
because the teaser transformer, if 
identical units are used, operates at 
reduced flux density; and therefore 
will have lower iron loss. 

When considering large numbers 
of small 3-phase units (3 kva 
through 15 kva) for a given instal- 
lation, substantial savings will be 
effected by selecting T-connected 
units over other types where volt- 
ages are 600 or less. And finally, 
economics is an important factor in 
sound engineering practices; so 
why pay more for 3-phase units that 
contain an extra transformer when 
the performance and service of the 
T-connected units have proven to be 
entirely satisfactory in the ratings 
previously stated—J.H.W. 


ANSWER TO X89—You have ob- 
served the situation correctly in the 
first sentence of your question. The 
simple truth is that T-connected 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 


out of their experience. 


transformers, in ratings up to 15 
kva, 600 volts and below, are the 
least expensive units for reducing 
primary voltages of 480 or 600 to 
208Y/120. I might add that the use 
of T-connected transformer units in 
the stated ratings has been consid- 
ered a standard practice for the last 
few years.—O.A.K. 


Circuit-Breaker 
IC Ratings 


QUESTION Y39—We have a 100- 
amp, 3-phase, 208/120-volt lighting 


panel with a 50-amp, 3-pole, “HH” 


frame, main breaker and nine 20- 
amp, 1-pole, “EQ-B” frame branch 
circuit breakers. All branch-circuit 
wire is No. 12 TW. The current 
available with a short circuit at the 
panel is 14,000 amps asymmetrical; 
a fault on a branch circuit 5 ft or 
more from the panel would have 
5,000 amps or less available. Should 
“HH” frame breakers have been 
used for the branch circuits to pro- 
tect against a fault in the first 5 ft, 
or will the main breaker handle 
this ?—A.G.C. 


ANSWER TO Y39—To place this 
discussion in the proper perspective, 
we must first realize that the inter- 
rupting-capacity ratings for fuses 
and circuit breakers must be based 
on the short-circuit current avail- 
able at the point of application— 
not 5 ft away—hbut at the closest 
possible point that a fault could oc- 
cur. All manufacturers of protec- 
tive devices advise this, and it is an 
important factor in sound engineer- 
ing practices, 

The only time an overcurrent de- 
vice can be installed at a point in 
a distribution system exceeding its 
IC rating is when it is “backed up” 
by devices having appropriate cur- 
rent-limiting features and coordi- 
nated ratings. And where this pro- 
cedure is contemplated for circuit 
breakers, one should consult the cir- 
cuit-breaker manufacturer as to the 
minimum and maximum ratings of 
CL fuses recommended for “back- 
up” protection. 

In the installation you have de- 
scribed, you are attempting to place 
circuit breakers of a smaller IC rat- 
ing in series with a main breaker 


For every question and every answer published we pay $5.00. 


with a higher IC rating, expecting 
that the main breaker will protect 
the smaller breakers in the event a 
short circuit occurs, which exceeds 
the IC rating of the smaller CBs. It 
will not work because the 50-amp 
CB does not have current-limiting 
features that would limit the short- 
circuit current to a magnitude low 
enough to protect the 20-amp CBs. 
Type EQ-B breakers have an inter- 
rupting rating (NEMA) of 5,000 
asymmetrical rms amps. And tak- 
ing the data from one manufac- 
turer, the interrupting rating for 
the EH frame CB is 20,000 asym- 
metrical rms amps when applied at 
240 volts. Another manufacturer 
rates his EH frame breakers at 
10,000 asymmetrical rms amps, so 
let’s hope that your particular EH 
frame CB will handle the 14,000- 
amp short circuit you have com- 
puted. Assuming that it will, the 
EH frame breaker should have been 
used for the 20-amp branch circuits, 
as it is apparent from your descrip- 
tion that a short at the point of 
application of the 20-amp CBs will 
exceed 5000 amps (the maximum 
interrupting rating of the EQ-B 
breaker). The nly other alternate 
would be the use of the coordinated 
CL fuses ahead of the 50-amp KH 
breaker of a size to protect the 20- 
amp EQ-B breakers. However, con- 
sult the CB manufacturer first. 
The discussion up to now has re- 
lated only to the aspects of mini- 
mum safety. In the future, why not 
consider the selective coordination 
plan, which takes into consideration 
sound engineering as well as safety. 
This plan of overcurrent protection 
provides for clearing faults by the 
device next back from the fault. For 
example, a fault on a branch circuit 
will be cleared by the branch-circuit 
overcurrent device; and the sub- 
feeder, feeder and main overcurrent 
devices in series with the branch- 
circuit device back toward the serv- 
ice entrance will not operate. On a 
subfeeder fault, only the faulted 
part of the system will be taken out 
of service—which minimizes the ex- 
tent of the outage. On the other 
hand, a branch-circuit fault, which 
opens the protective device for the 
subfeeder or feeder supplying the 
branch-circuit devices, causes loss 
of power to all branch circuits con- 
nected to the subfeeder or feeder. 
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ell the electrical system | 
General Electric 


New sales features help you. 


Ne g LE 
Women “light up” when they see this G-E Master Selector them steps, every day of the year — and help them feel 
Switch. It lets them dial 12 lights ON or OFF all over the safer, late at night, too. Attractive pilot-lighted directory 
house .. . from the bedroom. They know it will save shows exactly which lights are ON. 


Gy 


Multi-point control costs. Conveniences such as extra There’s powerful “magic” in . Added safety important — 


less with G-E low-voltage control points for outside G-E master switches. They Switches carry just 24 
switches and wiring. Put lights — are more practi- light up whole property at volts — relays separate 
switches at every doorway. cal and economical to offer. touch of a finger! them from 120-volt circuits, 
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Remote-Control Wiring 


get profitable new business 


that helps sell homes... 


Looking for a new idea that will set 
you apart from your competition? 

Install the newest in electrical sys- 
tems — G-E Remote-Control Wiring. 
It offers extra eye appeal, convenience, 
comfort and safety that other systems 
can’t match. 

Builders like G-E Remote Control 
because it is a low-cost, house-selling 


feature — easy to demonstrate — 
effective in persuading customers to 
buy. 


They like the extra 3-way and 4-way 
switching they can offer — the dra- 
matic master switching — at surpris- 
ingly economical cost. 


Get the jump on competition. Offer 
the latest and best wiring in your 
community — G-E Remote-Control 
Wiring. It bears the name your cus- 
tomers recognize as the leader! 


Get started now! Mail coupon 


New switches, new book, new movie... to help you... Handsome 


new G-E Remote-Control Wall Switches come in standard for free Technician’s Manual 
pushbutton, locking and trigger styles — each in non-lighted, 2 
locator-lighted and pilot-lighted types. New “plug-in” relay — or obtain one from your local G-E 
centers give you quiet, simplified installations. Distributor. 

A new Technician’s Manual and movie help show you how to 
install this modern, low-voltage system. You learn simple eee on tt 2 ead 


: : > - 
techniques that will pay off for years! General Electric Company 


Wiring Device Department 
Providence 7, Rhode Island 
Gentlemen: Please send me a free copy of your 


Remote-Contro!l Wiring Technician’s Manual for 
Residential Construction. 


Progress Is Our Most Important Product 


GENERAL@Q ELECTRIC | m= 


movie, “Pathways of Living’ when shown in my area. [J 


SS. oa ee | 
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Astro-Dial Control 
Bulletin 6022 


24-Hour Control 
Bulletin 6119 


Skip-A-Day Control 
Bulletin 6119 


5 


Outdoor Control 
Bulletin 6119 


4-Pole Control 
(24-hour dial) 
Bulletin 6023 


7-Day Control 
Bulletin 5976 


15-Minute Control 


Miniature Control Mounting { 
i Bulletin 5915 


Bulletin 5901 


PUZZLED about time controls? 
PAYS to know these PARAGON automatic 


Interval Control 
Bulletin 6009 


How many of these precision-built Paragon Time Con- 
trols do you know? These are only a few of a complete line offered by 
Paragon ... hundreds of models are available for practically every appli- 
cation in farm, home and industry. Today, Paragon is recognized through- 
out the world as a leader in the time control field, because all of its 
engineering and manufacturing skill is devoted exclusively to one product 
—TIME CONTROLS. 


It will pay you to know more about Paragon. For more information 
on Paragon’s complete line .. . location of its 88 Service Centers .. . con- 
tact your authorized Paragon Distributor. He carries a full line in stock, 
and is highly qualified to offer technical assistance on any application. 
There is no obligation. 


PARAGON ELECTRIC CO., INC. 


Subsidiary of American Machine & Foundry Company 


1614 TWELFTH STREET © TWO RIVERS, WISCONSIN 


Cycle Repeater Control 


Percentage Control 
Bulletin 6008 


Bulletin 6003 


Automatic Reset Control 
Bulletin 6002 


Flush Mounted Control 


All-purpose Control 
Bulletin 6133 


Bulletin 6133 


Air Conditioner Control 
Bulletin 6133 


Each protective device in the se- 
lective coordination plan is rated for 
short-circuit duty at its point of 
application. The coordination is 
achieved by studying the overload- 
current curve vs the time required 
for operation of each device. Fol- 
lowing this, selection of devices is 
made so that the device nearest the 
load will operate faster than all the 
devices behind it; and each of the 
other devices in sequence back to 
the service entrance will operate 
faster than any of the devices be- 
hind it. The main overcurrent de- 
vice (the one farthest from the 


load) must have the longest time 


delay on branch-cireuit faults.— 
dJe) RUE 


Synchronous Motor 


QUESTION Z39—I have, in several 
cases, tried to pick up wattless cur- 
rent with 1.0 pf synchronous mo- 
tors by increasing the de excitation. 
It just doesn’t work. Why? 

I have done this with 80% pf 
machines (motors and generators) 
and it does work. 

Why, if we have an 80% full load 
on a 1.0 pf motor, will it not carry 
the balance of its capacity in kvar 
the same as one rated at 80% pf 
will do when carrying 100% of its 
rated hp or kw load? 

I have tried this on 1.0 pf motors 
working at only 20% to 30% of 
their rating; even then I was un- 
able to get an increase in motor 
anups with an increase in field ex- 
citation. A.A.N. 


ANSWER TO Z39—A 1.0 pf syn- 
chronous motor is designed to take 
only energy current from the ac 
supply line when operating at full 
load. This improves the power fac- 
tor of the system, because no excita- 
tion or wattless current is taken 
along with the energy current. Slow 
speed 1.0 pf synchronous motors are 
usually not built for excess excita- 
tion. 

The 0.8 pf leading-type synchro- 
nous motor is designed to carry its 
rated load when it is drawing load- 
ing excitation current from the ac 
supply line. In this condition it will 
supply a certain amount of magnet- 
izing current to induction motors. 

Assuming that the wattless cur- 
rent, which you desire to pick up, is 
lagging current, it appears that the 
1.0 pf machine is not built for oper- 
ation with sufficient excess field cur- 
rent to result in leading power fac- 
tor. 

Your attempt to equate the kvar 
capacity of a 1.0 pf machine at 80% 
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introducing... 


SWITCHSTAT 


172 


ELECTRIC HEAT THERMOSTAT 


combines temperature control with 
interchangeable wiring devices! 


For bathrooms, kitchens, recreation rooms, and any place you 
need a room thermostat combined in one mounting with inter- 
changeable switches or other devices . . . use the all-new Penn 
Switchstat. : 

Simple to install and easy to wire, Switchstat is beautifully 
designed to harmonize with any room decor. It offers more con- 
venience than any other electric heat thermostat. You ¢an 
easily install one, two or three wall switches . . . pilot light 
... convenience outlet ... or any other combination of inter- 
changeable wiring devices all in one attractive unit. Try it on 
your next job, you’ll discover Switchstat’s many advantages. 
Ask your wholesaler or write to Penn. 


PENN CONTROLS, UNC. cesses, ion 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


load with the kvar capacity of an 
0.8 pf machine at 100% load is in 
error. Design of either machine 
would govern its kvar capacity. 
However, the 0.8 pf machine would 
take care of an amount of wattless 
current equal to its exciting current 
and of opposite phase relation. 

In any power-factor-correction 
problem, which is to be solved by 
use of a synchronous motor, a study 
of the conditions is imperative. 
From data, the correct size and pf 
motor can be selected or designed. 
—G.M.O. 


ANSWER TO Z39—A synchronous 


motor operating at unity power fac- 
tor draws no reactive current from 
the line. On the other hand, it does 
not furnish any leading reactive 
current to compensate for the mag- 
netizing current drawn by a large 
number of induction motors in a 
plant. 

When a synchronous motor oper- 
ates at leading power factor it 
means that not only does it draw no 
magnetizing current from the 
power system, but supplies mag- 
netizing current for all or part of 
the induction motor load—accord- 
ing to the size and design of the 
synchronous machine. 

You seem to believe that a syn- 
chronous motor will supply several 
times as much corrective effect at 
part load as it will at full load. How- 
ever, this is not so. Take a 200-hp, 
unity-power-factor motor that oper- 
ates at 50% load. At this load the 
efficiency will be about 92%. This 
would give us an input of about 108 
hp or 81 kw. By plotting a curve it 
can be seen that the motor will oper- 
ate at 92% leading power factor 
with a 50% load. Further calcula- 
tions would result in a figure of ap- 
proximately 34 rkva, which isn’t a 
great deal of correction. In fact, it’s 
about the same as you would get 
from a 60-hp, 80% pf motor run- 
ning at full load. 

As to your unity pf motor operat- 
ing at 80% load, you may be sur- 
prised to learn that this will only 
result in a leading power factor of 
98%. 

The above information, together 
with formulas and tables, can be 
verified by referring to a book titled 
“Power Factor In Your Plant,” by 
W. C. King and available through 
the Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. This book 
also deseribes the many ramifica- 
tions involved in selecting the 
proper power-factor corrective 
equipment. Moreover, it gives the 
advantages and disadvantages of 
synchronous machines.—J.C.H, 
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Strip Outlets Meet Buyer 
Demand For Convenience 


Safety, adequacy not enough; 


home buyers want convenience in electrical wiring 


Electrical wiring, to the user, is but 
the means to the end —a method 
of making electrical power avail- 
able. Today, he assumes home wir- 
ing will be safe and adequate. What 
he seeks is convenience. 

Convenience, in user terms, means 
plenty of outlets located so as to 
avoid use of dangerous extension 
cords or cube taps. 

How do you combine safety and 
adequacy with this kind of conven- 


ience? The logical answer is multi- 


outlet assemblies. 

Of two standard references for 
electrical wiring, the National Elec- 
trical Code provides safety only, 
while the National Wiring Bureau’s 


FIG, 1 SAFETY 
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SAFETY is obtained when the recom- 
mendations of the National Electrical Code 
are followed. By its own definition, the 


Advertisement 


“Residential Wiring Handbook” af- 
fords'safety and: adequacy. Both fail 
to include convenience. 

Following NEC requirements, on 
the basis of 3 watts per square foot, 
a residence with an area of 1,260 sq. 

“ft. is provided with two branch cir- 
cuits which serve general illumina- 
tion and all receptacles except those 
for appliances. 

Again, outlet spacing is deter- 
mined on the basis of one receptacle 
for every 12 linear feet or major 
fraction thereof. Thus, a living room 
with a total of 60 linear feet is given 
five receptacles and an 11 x 12 bed- 
room is wired with four (fig. 1). 

continued on next page 


Code does not pretend to provide ade- 
quacy or convenience. All three are fur- 
nished when multi-outlet systems are used. 


Code Comments 


Permissible Load 


Q. What is the permissible load for 
a branch circuit having two or more 
outlets? 


A. Section 210-24 of Article 210 
reads, “(a) 15- and 20-Ampere 
Branch Circuits. Lighting units 
and/or appliances. The rating of 
any one portable appliance shall not 
exceed 80 per cent of the branch 
circuit rating. The total rating of 
fixed appliances shall not exceed 50 
per cent of the branch circuit rating 
when lighting units or portable ap- 
pliances are also supplied. (b) 30- 
Ampere Branch Circuits. Fixed 
lighting units with heavy duty 
lampholders in other than dwelling 
occupancies; or appliances in any 
occupancy. The rating of any one 
portable appliance shall not exceed 
24 amperes.” 


Low-Voltage Wiring 


Q. What is the maximum number 
of twisted cables allowed in Wire- 
mold 2100 for low-voltage wiring? 


A. Articles 725 and 800 of the Code 
deal with remote control, low- 
energy power, low-voltage power 
and signal circuits, and communica- 
tions circuits respectively. The limi- 
tations concerning the number of 
conductors to be used with the 
various Wiremold series are covered 
in the first sentence of Article 300, 
Section 300-17. 


WiREMOLD’ 


Editorial 


How home buyers rate wiring 


A survey conducted for HI-PO 
(Housing Industry Promotion Op- 
eration) reveals that home buyers 
rank “enough electrical power and 
wiring” as the third major consid- 
eration in home buying. This con- 
firms what many of us in the elec- 
trical end of the business have been 
saying for some time. 

Now that the builders themselves 
have been told this, it is up to us 
to convince them that adequate wir- 
ing is a necessity — and that con- 
venient wiring is a merchandising 
plus. 

Multi-outlet systems have long 
been the hallmark of quality homes. 
The contractor who is proud of his 
work and thinks in terms of user 
acceptance will find that these sur- 
face systems offer an opportunity 
to sell-up a routine wiring job into 
a quality installation. 


Product of the 


More effective Panca 


Two groups of fittings for Pancake® 
1500 have been redesigned to in- 
clude these features: cover fastened 
to the base for a stronger installa- 
tion; combination No. 1500 and 
2600 twistouts on four sides to pro- 
vide greater versatility; and a new 


contour design for a neater overfloor 


installation. 


Month 


ke installation with redesigned fittings | 


Fittings in the redesigned groups | 
are the 1543L Duplex Receptacle, | 
the 1543AL Polarized Duplex Re-— 
ceptacle-3 wire; 1543GL Grounding 
Duplex Receptacle. Also, 1546A, 


Single Receptacle Box; 1546B Du- ; 
plex Receptacle Box; and the 15467 
Telephone Outlet. 


1546B 


Strip Outlets Meet Buyer Demand continued trom preceding page 


By following the recommenda- 
tions of the Residential Wiring 
Handbook, our 1,260 sq. ft. house is 
provided with three 15-amp. gen- 
eral purpose circuits compared with 
the previous two. This, then, begins 
to assure adequacy. How about con- 
venience? 

In general, the Handbook requires 
that outlets be placed so that no 
point along the floor line is more 
than 6 feet from an outlet in that 
space. In other words, an outlet for 
every 12 linear feet, the same as the 
Code (fig. 2). 

Convenience can be a companion 
to safety and adequacy. Multi-out- - 
let systems combine all three into 
neat, unobtrusive wiring. 

Figure 3 shows the same house 
wired with Plugmold.® Five branch 
circuits service convenience outlets. 
The living room now has 16 outlets; 
the bedroom, -14. 

Plugmold systems not only assure 
a satisfied customer, they give build- 
ers a selling advantage and the engi- 
neer and contractor the knowledge 
that they have furnished the ulti- 
mate in wiring —a safe, adequate 
and convenient system. 
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FIG, 2 SAFETY - ADEQUACY 
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Advertisement 


Quiz Corner 


Questions for this department are 
taken from inquiries received from 
the field. Your questions are wel- 
come; indeed, they are necessary if 
this department is to serve you 
with worthwhile information. Ad- 
dress: 


Quiz Corner 
The Wiremold Company 
Hartford 10, Conn. 


Q. How would I mount a 30- 


_ amp. receptacle in 3000 Wiremold? 


A. Use 3046L Fustat Device 
Cover on a 5751 Flush Type Exten- 
sion Adapter or any box with an 


_ extension base. 


Q. What is the difference be- 
tween maximum permitted and rec- 
ommended normal wiring tables? 


A. Recommended normal wire 
capacity is the capacity of the one- 
Piece raceways when the installa- 
tion involves bends and elbows. The 
number of Conductors under ‘“‘Maxi- 
mum Permitted Capacity” may be 
run in these raceways but they are 
recommended only for straight runs 
with no bends or elbows. See Page 
9, Catalog 22. 


QO. Can I feed 2000 Plugmold 
from the side with conduit? 


A. Yes. Use a 2010A Entrance 
End Fitting and a 2015 Tee. 


QO. When using 1000 Wiremold 
what box ts available for mounting 
2 or 3-gang devices? 


A © The 1048 Switch and Recep- 
tacle Box is available in larger than 
1-gang on special order. 


QO. Does Wiremold make a 
mounting strap for Plugmold 2000? 


A. No. A mounting strap is not 
needed. Plugmold base is mounted 
directly to the surface through the 
piercings which are provided every 
7% inches. : 


© Can I get into 2200 Plug- 
mold from 1” pipe? 


A. Yes. Use 2210D Entrance 


End Fitting. 


Q. How do I get out of a flush 
wall box into 3000 Wiremold? 


A. Use 3014C Wall Box Con- 
nector. 


© Wiremold flexible sections 
200F, 5700F, and 1000F are fur- 
nished in 18-inch lengths. Are other 
lengths available? 


A. Yes, on special order. 


WIREMOLD @ HARTFORD 10, CONN. 
Gentlemen: Please send me checked items 


NAME 
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Personnel Notes 


Wynne Snoots, Dallas, and Russ McKnight, 
Oklahoma City, represent Wiremold at Okla- 
homa City’s IAEl meeting. : 

Tom Pugh, Baltimore, Dick French, Philadel- 
phia, and Henning Thomsen, Home Office, will 
be on hand at Philadelphia’s Convention Hall. 

Tom and Dick then join Frank D’Esopo, Home 
Office, and Phil McGovern, New York, at the 
Warwick Hotel in the City of Brotherly Love. 

Show dates and locations are listed under 
“Meetings Ahead.” 


Frank D’Esopo 


Henning Thomse 


Phil McGovern 


Meetings Ahead 


Western Section, IAEl — Biltmore Ho- 
tel, Oklahoma City, Okla., Sept. 
25-27. 


Electrical Progress Show — Conven- 
tion Hall, Philadelphia, Pa., Oct. 
3-5. 

Eastern Section, IAEl — Warwick Ho- 
tel, Philadelphia, Pa., Oct. 9-11. 
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Engineered Specials 


PROBLEM: 


To provide a method of making a 
90° twist with a 90° turn with Wire- 
mold 2100 and 3000 series. 


SOLUTION: 


Use of specially-developed twisted 
elbows permits making a double 
right-angle turn, right or left hand, 
from one surface to another. 


DISCUSSION: 


Two internal twisted elbows have 
been developed to permit making 
90° turn-and-twist combinations 
from one surface to another. 

Both the’ ED-30600 Special, for 
Wiremold 2100, and the ED-30464 
Special, for Wiremold 3000, are 
available on special order in right 
hand (RH) or left hand (LH) con- 
figurations. Elbow is furnished with 
right-angle Gover section. 

Wiremold engineers continually 
seek the development of products 
to solve in-field problems. 


Twisted elbows developed for Wiremold 2100 and 3000 


WIREMOLD ~~~ : 

ED-30464RH = 
SPECIAL -~ 

DOWN-FEED THROUGH TWISTED ELBOW 

TO BENCH-MOUNTED OUTLET STRIP. 


= oe 
SS WIREMOLD ~ 
*ED-30464RH oe 


TWISTED ELBOW EXTENDS a 
WALL-MOUNTED 3000 ONTO CEILING. - 


ED-30464RH 
\ 
v 


Y > > 
\ a 
3000 WIREMOLD > 


FROM BEAM TO CEILING WITH 
TWISTED ELBOW TO AVOID COLUMN 


Ground to Ground 


Each month we ask a question 
which, when answered, will help us 
improve our products and services 
to you. A frank answer will be ap- 
preciated. Answers will not be pub- 
lished, but will be acknowledged. 
Address: 


Ground to Ground 
The Wiremold Company 
Hartford 10, Conn. 


Each year manufacturers spend 
millions of dollars for literature de- 
signed to help their customers. 
Much of this fails in its purpose. 
What should the supplier do to 
make his literature most valuable 
to you? What size should it be? 
What type of punching, if any, do 
you like? How do you file liter- 
ature? Are photographs or drawings 
better for you? 


Practical Tips 


Care key to simple, neat twistout removal 


Care and proper methods assure 
twistout removal without distorting 
the metal. 

For sheet metal parts, (1) locate 
the retention tabs and use them as a 
hinge or pivot point. (2) Hold the 
fitting in one hand while firmly 


_ gripping the TO with side cutters 


in the other hand. (3) Rock back 
and forth on pivot point until tab 
breaks off. (4) In multi-TO pat- 
terns, exercise care so that only one 
twistout at a time is removed. 

In die-cast parts, (1) hold fitting 
in one hand while firmly gripping 
TO with side cutters in other hand. 


(2) Make certain nose of side cut- 
ters is in center of twistout and in 


as far as the edge of the TO outline. 
(3) A quick motion of cutters and 
fitting around the pivot point will 
break out the TO 
neatly. 


cleanly and 
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HARTFORD 10, CONNECTICUT 


Ali WIREMOLD products are sold 
through electrical distributors — your 
best source for all electrical products. 


Advertisement 


Can You Answer 
These QUESTIONS? 


QUESTION H40—A portable filter 
for a swimming pool has a 1/3-hp 
motor, single phase, 110 volts, and 
is plugged into an outdoor recep- 
tacle. The equipment — motor, 
pump, tank, etc-—is mounted on a 
“steel carriage with rubber tires and 
is grounded through the cable and 
grounding-type plug and recepta- 
cles. 

Somebody, who once got an un- 
forgettable electric shock from an 
outdoor portable electric appliance, 
-classified this arrangement as ex- 
tremely dangerous. The ground 
around the filter is mostly soaking 
wet, due to splashing from the pool 
and leakage on the filter; and chil- 
dren of all ages are running around 
it. 

Is the above installation fool- 

_ proof, or are additional safety 
measures required or  recom- 
mended ?—J. A. 


Big or small... 


QUESTION J40—1 have run into 
a controversy on the use of explo- 
sion-proof pushbuttons with ground 
flanges and bolted covers out of 
doors. Some people maintain the 
ground flange surfaces are not suit- 
able for use in the rain, and others ~ 
maintain they are. I have used this 
type successfully out-of-doors with 
no water getting in the enclosure, 
but I have always kept the flanged 
surfaces clean and greased. Will 
someone who has had. experience 
with this type of equipment please 
give me their viewpoint.—W.E.G. 


QUESTION K40—We are planning 
on pulling three single-conductor, 
neoprene-jacketed 500 MCM 13.2- 
ky cables through a 100-ft run of 
4-in. steel conduit that connects a 


manhole to a building. This con- 
duit has been empty for 20 years | ROYAL Portable Cords and Cables 
di ted with F 
* pre: ay # Saee rae a | Satisfy all your requirements . . . whether for extra heavy duty Type W power 
have been deposited in it by the cable or light, flexible Type SJ cord. 


water that is normally in the man- _ Yes, one call gets them all! All types and sizes in all kinds of jackets... 
hole. Can someone suggest a 


: : rubber, neoprene or thermo- 
method for cleaning out the pipe plastic. Lamp cords, fixture or : 
effectively and also a type of pull- ee : ; 
; “ys 9 machine tool wire . . . thermo = 
ia Sep alee to facilitate the pull? ee eidicikies AlVROYAL Tapecxtee TT 
and reliable! «-. an associate of 


Ask for them by brand name 
PLEASE SEND IN road as ante Ste or ROYAL ELECTRIC CORPORATION 


YOUR ANSWERS BY OCTOBER 15 write for our catalog, giving PAWTUCKET, RHODE ISLAND 


7, In Canada: 
name. 
eg wholesaler's Royal Electric Company (Quebec) Ltd., Pointe Claire, Quebec 


7 
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EFCOR B: 


NO 
DISASSEMBLY 
OF STUD! 


LOCKS BOX TO BAR 
IN ONE QUICK STEP! 


CUTS ASSEMBLY TIME —— Just remove the outlet box knockout, slip box over bar hanger stud, 
tighten with screwdriver, and you’re set! No parts to remove and replace. 


Plus these added features for fast, dependable installation! 


EXCLUSIVE LENGTH GAUGE 


Lets you pre-set hanger bar length before 
installation. 


EXCLUSIVE NON-SLIP BAR SECTIONS 


Slide easily for proper length setting 
but will not fall apart. 


HEAVY-DUTY CHANNEL DESIGN 
Special rib-reinforced bar cross-section 
resists bending, twisting— 

takes 20% greater loads. 


EXCLUSIVE GRIPPER PRONGS* 
Permanently locks prong into wood. 


*Pat. Applied For 


Available in both stud and no-stud assem- 


blies. Can be reversed for additional in- 
HEIGHT GAUGE stallations. Just two bar sizes cover any 
Accommodates most common settings— _length from 1112” to 2612". Also available 


“ 4 > in preassembled box and bar units. SEND 
easily snapped off for other applications. | FoR FREE SAMPLE. 


ELECTRICAL FITTINGS CORPORATION © East Farmingdale, N. Y. 
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Meter-Socket 
Installations 
Below is a sketch of a service- 


Q. entrance conduit run and a 
gang of 3-opening meter sockets 
connected together with pipe nip- 
ples. 

NEC Section 3873-8 prohibits 
such method in case of a group of 
switches, but in a case of a group 
of meter sockets, we are not sure. 

Please let us have your opinion 
on this matter. : 

1. Does Section 230-42, Hacep- 
tion No. 1, which permits “clamped 
or bolted connections in a meter 
enclosure,” mean that a gang of me- 
ter sockets with third opening con- 
nected together with pipe nipples 
be permitted? 

2. If the answer is no, then is 
there any other part in the code 
where this method of multiple me- 
tering is permitted as a service 
equipment ? 

3. Does the code prohibit the use 
of fittings on the service entrance 
conduit run such as the Type “LB” 
fitting shown in the sketch?—Y.N. 


PN 


Service entrance 


3 (three) opening meter 
sockets without wire trough 


Type LB ¥ 
condulet 


Method sometimes used where 3 rates 
prevail in an Electric Utility Co., or where 
multiple occupancy in an apartment 


For the convenience of our 

e readers the provisions of 

Section 878-8 are quoted as fol- 
lows: 

“Switch Enclosures. Switch en- 
closures shall not be used as junc- 
tion boxes, troughs or raceways for 
conductors feeding through or tap- 
ping off to other switches, unless 
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designs suitable for the purpose 
are employed to provide adequate 
space for this purpose.” 

This rule, which first appeared 
in the 1946 Code, reduces the haz- 
ard which results when conductors 
are crammed in switch enclosures 
where the movable parts of switch 
mechanisms chafe the insulation 
and cause it to fail. Enclosures for 
standard knife switches are de- 
signed only to accommodate the 
conductors incident to the func- 
tion of a switch. As a result, con- 
ductors foreign to the duty of a 
switch are not permitted unless the 
above quoted rule is satisfied. While 
a meter socket with its meter may 
be classified as a switch, I doubt 
that such a combination was con- 
sidered when the rule was formu- 
lated. According to Webster a 
switch is “a device to break an 
electric current or transfer it to 
another conductor.” According to 
the NEC, a switch is not defined. 
The code definitions speak only in 
terms of use, form and rating. 
While a meter socket and its meter 
perform the function of a switch, 
I am inclined to believe that the 
provisions of Section 373-8 do not 
apply. To me, such an interpreta- 
tion would be an abnormal distor- 
tion of the rule. 

In support of this opinion, Un- 
derwriters Laboratories, Inc. list, 
under their label service, meter 
sockets with the following quote: 

“Meter sockets consist of assem- 
blies of enclosure, wiring terminals 
and contact jaws for plug-in types 
of watthour and similar meters, 
and provide for fastening of the 
meter to the socket. Meter sockets 
do not include overcurrent devices, 
normally arcing parts or the like; 
they may include provision for cur- 
rent transformers but not the 
transformers. 

“Devices listed as meter sockets 
may accommodate from one to 12 
meters. 

“Ratings of listed meter sockets 
are limited to 600 volts ac maxi- 
mum and to 200 amps maximum 
through any meter. Meter sockets 
accommodating two or more me- 
ters also have an over-all ampere 
rating. Meter sockets having pro- 
vision for current transformers 
also include the maximum transfer 
current rating. 


— Questions on the Code 


Answered by: 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, 


Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


“Meter sockets listed herein are 
for use with copper conductors un- 
less marked to indicate which ter- 
minals are suitable for use with 
aluminum conductors. Such mark- 
ing shall be independent of any 
marking on terminal connectors 
and shall be on a wiring diagram 
or other readily visible location. 

‘Wire connectors in listed meter 
sockets are intended to accommo- 
date one conductor only unless use 
with more than one conductor is 
clearly indicated on the wiring dia- 
gram or other readily visible 
locations.” 

It is significant to note that no 
reference is made to the character- 
istics of a switch. When a meter 
socket is provided with three hubs 
as shown on your diagram, and is 
listed by UL, there is no occasion 
to question the provisions of Sec- 
tion 373-8. On pages 28 and 29 of 
the September 1960 issue of EC&M, 
the Square D Company illustrates 
meter sockets accommodating nine 
meters. This unit assembly, ap- 
proved by UL, appears to be a 
proper solution to the meter socket 
problem. This comment does not 
infer that the installation illus- 
trated by you is in violation of code 
rules. 

The provisions of Section 230-42, 
Exception No. 1, are intended to 
cover the situation which prevails 
when the meter is located on the 
line side of the service switch. Un- 
der such circumstances, splices or 
bolted connections are necessary to 
connect the socket to the service- 
entrance conductors. In my opin- 
ion, it covers the application shown 
on your diagram. It is important 
to note, however, that the UL ad- 
vice, quoted above, which directs 
our attention to the number of con- 
ductors connected to a terminal, 
must be satisfied. 

The provisions of Section 230-52 
are general in nature, and require 
all types of rigid metal raceways, 
used for services and exposed to the 
weather, to be made raintight. In 
order to satisfy this code provi- 
sion, an “LB service-entrance el- 
bow” has been developed. One de- 
sign is provided with a gasket and 
blank sheet-steel cover having end 
wedge nuts. The other has a blank 
cast cover having break-neck lock- 
ing screws.—B.A.McD.—9/61/1 
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This view (right) of one of the missile- 
launching sites gives some idea of the 
complexity of this job. The cylindrical 
structure still in the forms is the en- 
trance portal for the entire complex. 
The concrete dome will house the con- 
trol center. When the work is com- 
pleted, all these structures will be 
completely underground. 


_ “We saved — 


several thousand 
dollars with 
GREENLEE TOOLS 
on a complicated 
missile site contract,” 


says FRED S. BREECE 


superintendent of electrical construction 
for A. NERI, Inc., of California 


A. Neri, Inc., of California, is the electrical contractor for three 
Titan missile-launching complexes near Mountain Home, Idaho. 
Specifications for this job call for approximately 345,000 feet of 
rigid conduit and over 90,000 feet of thin-wall conduit. Installa- 
tion requires more than 14,000 bends and 2,000 knockout 
openings for distribution and junction boxes. 


Ralph Neri, assistant superintendent on the job, reports, 
“We are using Greenlee benders, knockout punches, and 
punch drivers exclusively. In most cases we have been able to 
take the tools right to the conduit instead of taking the conduit 
to the tools . . . and get the job done faster.” 


a iD eases 


pate 


el Sie 


SESS: 


W ork area in the tunnels and other structures in the 
missile-launching complex is so limited that A. Neri, Inc., set up 
a prefabricating shop where bends in various diameter conduit 
are made on Greenlee benders. The finished bends are then taken 
to the construction site for installation, substantially reducing the 
man-hours required to complete the job. Two No. 884-E one-shot 
benders with 4” capacity, and powered by Greenlee No. 798AC-SA. 
two-speed hydraulic power pumps, are used in this prefab shop. 


Bending conduit right on the job is done on three 
Greenlee No. 880-M2 benders like the one shown above. Breece 
reports the light weight and compactness of these tools are a 
definite advantage to job efficiency in the confined work areas of 
the tunnels. All benders are operated either by Greenlee hydraulic 
hand or power pumps. According to Breece, there have been no 
major repair or maintenance costs with any of their Greenlee tools 
— another big saving for A. Neri, Inc. 


GRE NLEE JOB-PROFIT TOOLING 


ee - cost control for contractors 


To complete this job, work- 
men for A. Neri, Inc., will make over 
4,000 bends in 90,000 feet of 14” 
through 2” thin-wall conduit, using 
three Greenlee No. 880-M2T thin-wall 
benders (as pictured above). 


For total bending work on both thine 
wall and rigid conduit on this cone 
tract, Breece estimates his company 
will save several thousand dollars 
through the use of Greenlee benders, 


“We also should save by 
using Greenlee knockout punches 
and drivers,” Breece states. To speed 
the work of making over 2,000 knock- 
out openings for 14” through 4” di- 
ameter conduit, A. Neri, Inc., is using 

Greenlee No. 7310 hydraulic knock- 
out driver and punch sets (as shown 
above), Greenlee No. 1731 one-shot 
knockout punch driver, and the No. 
1804 ratchet knockout driver. 
Greenlee equipment used for this con- 
tract was purchased from National 
Electric Supply Company, Oakland, 
California, whose representative 
worked closely with A. Neri, Inc., in 
providing the right tools for each job. 
For help in selecting the exact 
GREENLEE JOB-PROFIT TOOL- 
ING needed to streamline your opera- 
tions, help control costs, and assure 
a better return on your tool invest- 
ment, see your Greenlee distributor 
...or write for Bulletin E-240A today. 


GREENLEE TOOL CO. 


1955 ColumblaAve., Rockford, Illinois 


This LITTLE fellow | 
does a BIG job! 


| 
GUARD 


Turns lights on at dusk 
and off at dawn— 


AUTOMATICALLY 


Lightguard is the smallest, most ver- 
satile automatic light-operated switch 
on the market. It is also the most de- 
pendable! Lightguard provides auto- 
matic safety and convenience wherever 
light is needed . . 


barns, out-buildings, loading platforms, 


: porches, yards, 


billboards; store night-lighting, street 


lighting systems, safety warning lights; 
burglar deterrent, hospital, school, in- 
stitutional lighting and many other 
uses. Lightguard is easily installed in 
most existing lighting fixture canopies, 


outlet boxes, posts, etc. 


LIGHTGUARD 
diameter. 


LIGHTGUARD turns lights on at approxi- 
mately one foot candle and off at 
ten foot candles. 


LIGHTGUARD eliminates time clock ad- 
justment nuisance. 


LIGHTGUARD uses hermetically sealed 
photocell and is independent of 
temperature. 


LIGHTGUARD is not activated by auto- 
mobile headlights or other tempo- 
rary light flashes. 


LIGHTGUARD is low in cost. 


is only 1% inches in 


Write, wire or phone us for complete 
information, prices, and name of your 
nearest distributor. 


LIGHTGUARD 


Electronic Manufacturing Company, Inc. 
1213 Saint Emanuel Street—Houston 3, Texas. 
CApitol 7-2897 
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Switch-Leg Size 


Is it approved by the code to 

© use No. 14 wire for switch 
legs for a single light fixture on 
either 20-30-amp branch circuits ?— 


K.M. 
A If these switch legs can be 
e kept to a total length of 18 
in. they can be so installed. In gen- 
eral, the 1959 Code has been 
changed so that the switch-leg taps 
are required to be of the same size 
and capacity as the main branch- 
circuit conductors. The size of the 
branch-circuit tap conductors is 
now covered in Paragraph 210- 
19(c), Exception No. 2. Specifically, 
sub-paragraphs (a) and (b) cover 
this question.—B.Z.S.—9/61/2 


Switch Position 
Under what section of the 


Q. code can an inspector reject 
a job due to the service switch 
being mounted in a horizontal posi- 
tion?—A.E. 


Paragraph 240-17(c) an- 

e swers your question, and is 

as follows: ‘Enclosures for over- 

current devices shall be mounted in 

a vertical position unless in indi- 

vidual instances this is shown to 
be impracticable.” 

This is another place in the code 
where an inspector must rule on a 
special condition according to the 
practical aspects of the particular 
job in question.—R.E.W.—9/61/3 


Grounding Temporary 


Installation 
At a construction site for a 
¢ missile base, I have come up 
against a perplexing problem in 
grounding. To supply power and 
lighting for construction, the con- 
tractor has erected an aerial dis- 
tribution system around the con- 
struction area, consisting of open 
wires on crossarms supported 70 ft 
in the air by wooden poles. The 
power is 480 volts, 3-phase 3-wire 
delta, supplied from three single- 
phase delta-connected transform- 
ers. The center tap of one of the 
transformers is grounded at the 
pole on which the transformers are 
mounted. 

At strategically located poles, 
distribution centers consisting of 
safety switches on a plywood back- 
board provide take-off points for 


end 


Aerial primary, 7200/ 12,470 volts, 39,4 wire 


3-100-kva, 1 transformers connect- 
wed 480 volts delia on secondary side, 
Center tap of one transformer 
grounded 


480-volt 3-wire aerial secondary 


Excavoted area 
Sub-distribution center 
(movable) 2 (M)Lontractors utili- 


zation equipment 
al Tae: Cet: - 

a 4-wire cord on 
surface of ground 


Floodlights, typical each pole 


To additional sites 


long rubber-covered cords which ex- 
tend down into the excavated areas. 
In the excavated areas, additional 
safety switches on a skid-mounted 
frame serve as branch-circuit dis- 
tribution centers to the utilization 
equipment. Much of the utilization 
equipment consists of 440-volt mo- 
tors. The accompanying sketch il- 
lustrates the above description. 

Grounding of the motors is ae- 
complished by a grounding conduc- 
tor in the flexible cord to the motor. 
However, the conductor eventually 
returns to a ground rod at the dis- 
tribution center. In the event of — 
a fault, the current would have to 
return through this rod to ground, 
then through earth to the ground 
rod which grounds the center tap of 
the supply transformer. This is a 
high-impedance path which will | 
probably limit the current below 
that required to operate the branch- 
circuit protective device. 

In addition, the resistance of the 
ground rod to earth at the distri- 
bution center is quite high (ap- 
proximately 250 ohms). At the loca- 
tion.of the utilization equipment, a 
thoroughly wet surface exists. 
Thus, it would be possible for a 
workman to provide a ground path 
of lower resistance than that pro- 
vided by the grounding system. 

Would the code require a ground- 
ing conductor to be carried through- 
out the distribution system under 
the above conditions? Are there 
any acceptable alternate solutions 
recognized by the code? I have re- 
ferred to the article “Grounding 
and the National Electrical Code,” 
by Eustace C. Soares, which ap- 
peared in the November 1959 issue 
of EC&M. From this, it would ap- 
pear that a grounding conductor 
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Some folks just buy our pushbuttons 


We sell pushbuttons like this by the thousands. 
They are working at more start-stop, fast-slow, up-down control jobs than 
you can shake a stick at. 


We sell our starters, relays, brakes and other electrical control units by 
the piece, too. Fact is, you can spot the Clark nameplate somewhere in most 
any industrial plant. 


Other customers want us to do the job from A to Z. So, our Clark staff has 
become top-rated in electrical control for automation. 


We create control for the steel mill lines that handle super-tonnage. We 
direct the machinery that processes rubber. We keep production lines moving 
in the auto body plants. 


This is why we say: 


Whether it’s a simple electrical component or a super-duper production 
line control, please, just push the button marked “Clark.” 61PBL 


|ARK CONTROLLER COMPANY 


MAIN PLANT: CLEVELAND, 10 * WESTERN PLANT: LOS ANGELES, 58 
IN CANADA: CANADIAN CONTROLLERS, LIMITED, TORONTO, ONTARIO 


-Materials, ; 
Time, 


Costs! | 


erything.... 


ie) 
E 
< 
My 
= 
=) 
O 


STANLEY 


All Purpose Saw 
CUTS FLUSH, HAS NO VIBRATION 


A heavy duty saw-of-all-work 
for installation and mainte- 
nance jobs. High speed for 
cutting wood, plastics, plaster, 
any composition material; low 
speed for cutting wide range 
of metals. Plunge cuts... flush 
cuts vertically or horizontally. 
Available in metal carrying case 
complete with 8 Blades. 


EXCLUSIVE! Vertical and hori- 
zontal flush cutting without ad- 
ditional attachments. 


¥ —— a 4 


For vertical flush For horizontal 5 Holding Positions 
cutting up or flush cuts to left for multi- 
down or right. directional cutting. | 


See your Stanley Supplier for demon- 
stration or write for the folder (Form 
No. E-212) to... 


STANLEY POWER TOOLS 
Division of The Stanley Works, 
879 Myrtle Street 
NEW BRITAIN, CONNECTICUT 


STANLEY 
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from the center-tapped 480-volt 
transformer is required.—D.J.N. 
A In so far as code rules are 
e concerned, the distribution 
system under discussion could be 
grounded or ungrounded, since the 
maximum voltage of any phase con- 
ductor to ground exceeds 150 volts. 
In fact one phase to ground exceeds 
800 volts. According to the pro- 
visions of Section 250-5, the code 
recommends the grounding of an ac 
system when the voltage to ground 
does not exceed 300 volts, and it 
merely recognizes the grounding of 
systems exceeding 300 volts to 
ground. This is an alternate pro- 
cedure recognized by the code with 
the new 1959 recommendation that 
such systems be equipped with 
ground detectors. A literal inter- 
pretation of Section 250-5 indicates 
a preference for grounding when 
the system operates at 300 volts or 
less to ground, hut it also infers 
that an ungrouné2d system is de- 
sired when the voltage to ground is 
greater than 300 volts. In the case 
in question, only one of the phase 
conductors operates at more than 
300 volts to ground. In view of the 
fact that the installation is of a 
temporary nature, where both 
equipment and wiring may be sub- 
ject to unusual mechanical injury, 
it is quite possible that a grounded 
system properly installed and main- 
tained would be preferred. It also 
appears that the occasion for sys- 
tem grounding concerns the flood- 
lights served by phase conductors 
operating at 240 volts to ground. 

According to your diagram, we 
have a situation where the system 
is grounded at the transformers, 
but the grounded conductor is not 
brought to the various distribution 
centers. As a result, we may have 
a. high-impedance ground circuit 
which, as you say, will probably 
limit the current below that re- 
auired to operate the branch-cir- 
cuit overcurrent device. Mr. Eu- 
stace C. Soares has covered this 
question at considerable length in 
his excellent article and I believe it 
would be difficult to successfully re- 
fute his contentions. 

The 1940 edition of the code re- 
quired “the grounded conductor of 
the secondary distribution system 
to be run to each building served.” 
During World War II, this code 
provision was deleted by Interim 
Amendment No. 52, approved June 
17, 1942. Conservation of copper 
may have been a factor. During the 
past couple of years, inspectors 
from various sections of our coun- 
try are inclined to believe that the 
1940 rule should again be recog- 


nized by the code. Undoubtedly Mr. ; 


Soares’ paper on “Grounding” has 
emphasized the importance of a 
metallic ground circuit. 

The provisions of Section 250-24 
also recognize the significance of 
grounding at individual buildings 
as follows: 

“950-24: Two or More Buildings 


Supplied by a Single Service. Where | 


more than one building is supplied 
by the same service, the grounded 
circuit conductor of the wiring sys- 
tem of any building utilizing one 
branch circuit supplied from such 
service may be connected to a 
grounding electrode at such build- 
ing, and in the case of any building 
housing equipment required to be 
grounded or utilizing two or more 
branch circuits supplied from such 
service, and in the case of a build- 
ing housing livestock, shall be so 
connected.” 

The occasion for this rule was 
prompted to a considerable degree 
by adverse experience on farm 
properties. Made electrodes coupled 
with equipment grounding only, 
and a building located several hun- 
dred feet from the secondary 
ground, produced a situation sim- 
ilar to that described in your ques- 
tion. The high-impedance ground 
circuit would not permit sufficient 
current to operate the protective 
device. As a result, potential haz- 
ards to people and animals existed 
for long periods of time, and were 
only discovered when the farmer 
lost a cow due to electrocution, or 
his electrical service bill became 
fantastic. 

In the example shown, I person- 
ally believe on the basis of the fun- 
damental Section 250-51 that the 
degree of safety would be con- 
siderably improved, if we con- 
sidered each “distribution center” 
as a building, and the secondary 
grounded conductor be brought to 
such distribution centers, and again 
be grounded through a common 
grounding conductor. Such pro- 
cedure would provide a metallic 
low-impedance grounding circuit. 
On a temporary electrical installa- 
tion where mechanical injury is a 
factor of importance, maintenance 
becomes a prime consideration. The 
hazard of 480-volt circuits operat- 
ing at 240 volts to ground should 
not be discounted. The entire elec- 
trical installation should be in- 
spected frequently with particular 
attention given to the condition of 
the cords and the integrity of the 
grounding system. A fault on a 
cord could introduce a high-imped- 
ance path to the grounding elec- 
tride.—B.A.McD.—9/61/4 
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W YOUR 


SYMBOLS 


is symbol stands 
circuit breaker 


fi 


. — i 
[his symbol stands 
for QUALITY 


BULLDOG’S 200-AMP SERVICE DISTRIBUTION PANEL— 


“Power-packed” 
for all-electric homes! 


100-amp submain 
feeds conveniently 
located electric heat 
panel (10 two-pole 
circuits). 


Originated by BullDog expressly for service distribution 
in all-electric homes, the Pushmatic® 200-amp PL12A 
Electri-Center® provides any combination of circuits 
up to 24 poles... . and allows location of subpanels for 
customer convenience—and wiring convenience! Other 
100- and 200-amp Electri-Center panels provide a wide 
choice that meets all other residential requirements. 


Pushmatic circuit breakers protect two ways! In Push- 
matic breakers from 15 to 50 amps, a built-in time-delay 


Here’s Electri-Center 
circuit flexibility aplenty for heating; 
lighting, appliances... 


PL12A 


100-amp sub- 
main feeds con- 
veniently locat- 
edlighting panel 
(12 to 20 single- 
pole circuits). 


PL12 


prevents nuisance tripping from harmless, normal cur- 
rent inrush, but assures positive protection against 
dangerous overloads. In every Pushmatic, a magnetic 
coil trips immediately, without delay, if a short circuit 
occurs. By combining these two safety systems, Push- 
matic breakers assure dependable protection under all 
residential load conditions. 


For details write for your “‘Push- 
matic Pocket Guide’’— it’s free! 


AME! 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N.Y; 


I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 


new tg 


2 WIRE. 
essure 


©. 210 No. 220 No. 250 No. 255 


fast - easy 
lowers costs 


Speeds Installations. Just strip wires, push 
into terminals. To release, press down in slot. 
Sure-tight. Prevents haphazard connections. 
UNDERWRITERS’ LISTED. Competitively priced. 
Specify: 

210—E-Z Wire Dupl. Flush Recept. 15A-125V 
220—E-Z Wire T-Slot Dupl. Recept. 15A-125V 
250—E-Z Wire Par.-Gr. Dupl. Recept. 15A-125V 
255—E-Z Wire Tand. Gr. Dupl. Recept 15A-250V 

In Brown and Ivory 

SEND FOR LITERATURE AND FREE SAMPLE 


"Perfection is not an Accident" 


EAGLE ELECTRIC 
MFG. CO., INC. 


LONG ISLAND CITY 1, NEW YORK 


Switch 
Enclosures 


0 Section 373-8 states that 
e “switch enclosures shall not 
be used as junction boxes, troughs 
or raceways for conductors feeding 
through or tapping off to other 
switches, UNLESS designs suitable 
for the purpose are employed to 
provide adequate space for this pur- 
pose.” 

Whose judgment is used in deter- 
mining whether a switch has ade- 
quate space to be used for the above- 
mentioned purposes ?—J.H..F. 


~ One of the code rules that is 

e frequently used by electrical 
inspectors is Section 90-7, which 
states in part: “The administra- 
tive authority supervising such en- 
forcement of the code will have the 
responsibility for making interpre- 
tations of the rules, for deciding 
upon the approval of equipment and 
materials, and for granting the spe- 
cial premission contemplated in a 
number of the rules.” 

Some switch enclosures, which 
have much more space than others 
of the same rating, could be used 
in a limited way as outlined in Sec- 
tion 373-8. On the other hand, some 
switches and similar equipment are 
only designed with clearances to 
accommodate a limited number of 
conductors (usually line and load 
conductors) and cannot be used for 
other purposes. In any event, it is 
much more desirable to provide 
auxiliary gutters or similar enclo- 
sures to distribute wiring at a 
group of safety switches.—R.E.W. 
—9/61/5 


Raceways Exposed to 
Different Temperatures 


An installation of switches 
© mounted on the outside of a 
cold-storage vault has a hub at the 
bottom rear of the switch and feeds 
through the wall in conduit to a 
point immediately inside of the 
vault where a seal-off of the self- 
draining type is installed. At this 
point, a rubber-covered (3-conduc- 
tor, one for grounding the lighting 
fixtures) conductor cable runs up 
to the ceiling where the lighting fix- 
ture must be installed. This type of 
installation has not given any trou- 
ble to date and we want to know if 
it is satisfactory according to the 
NEC.—A.B. 


Yes, provided the conductors 
e are of the proper approved 


~ Electrical 


type and the installation is approved 
for the location. Section 300-6 rec- 
ognizes and requires sealing-off of 
the different sections of the conduit 
systems pretty much in the manner 
in which you describe in your gen- 
eral statement.—B.Z.S.—9/61/6 


NEC Official 
Interpretations 


Six official interpretations of the 
current. edition of the National 
Code have been an- 
nounced by the National Electrical 
Code Committee of the National 
Fire Protection Association, effec- 
tive April 25, 1961. Each interpre- 
tation has been developed through 
the established committee proce- 
dure in response to requests and 
has been reviewed and released by 
the NFPA Electrical Correlating 
Committee. 

Subject matter and official texts 
of the interpretations follow: 


INTERPRETATION NO. 462 
(Article 500) 


Subject—Installation of intrinsi- 
cally safe control circuits in haz- 
ardous areas. 


Statement—A ~— low-voltage, low- 
current electrical circuit of such 
value that the circuit may be con- | 
sidered intrinsically safe has been 
designed for use in hazardous 
locations so that nonhazardous 
controls may be placed in the haz- 
ardous area to actuate circuit in- 
terrupting equipment installed 
outside the hazardous area. This _ 
circuit - interrupting equipment 
controls high-energy circuits to 
equipment in the hazardous area. 
Both the high-energy circuits and 
equipment in the hazardous area 
are to be installed in full conform- 
ance with the applicable provi- 
sions of Article 500. 


Question—May the intrinsically 
safe control circuit utilize, as part 
of the return circuit, the metal 
enclosure in which it is run with- 
out being in violation of the intent 
of the National Electrical Code? 


Answer—No. 
INTERPRETATION NO. 463 
(Sections 210-7 and 250-112) 


Subject—Grounding of nonmetal- 
lic sheathed cable in a new instal- 
lation. 


Statement—Grounding receptacles 
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|, Clean, Quiet. Vent pipe sucks in outside air, presswre-cools 
janently lubricated Ilg-built motors—designed to provide op- 
ig cost advantages of open-type motors plus the protection of 
\y enclosed types. 


““Check-Out’’ Time. Every Ilg-built propeller fan wheel must 
pass rigid dynamic balancing “checks” before being direct- 
connected to Ilg-built self-cooled, 3-phase or permanent split- 
capacitor, single-phase motor. 


lew Square Panel Propeller Fans move up to 37,550 CFM 


"ou’re looking at the new Ilg Type PF square panel propeller fans. 
lote the sturdily constructed 14-gauge steel mounting panel; the 
eep-throated streamlined orifice that increases fan efficiency; the 
hoice of fan wheels—airfoil design blades (either five or nine) 
or operating against higher static pressures, and Ilg’s patented Type 
Q” blades for super-quiet operation on ordinary requirements. 
Choice of three sizes: 36-, 42- and 48-inch fan wheels. All fans 
eature Ilg self-cooled motors, direct-connected, permanently lubri- 
ated. And all bear the Ilg “One-Name-Plate” pledge of perform- 
nce. Write for Bulletin DB1-106. 


ILG ELECTRIC VENTILATING CO. 


2879 No. Pulaski Road, Chicago 41, Ill. 
Offices in 6O Principal Cities 
Member of Air Moving and Conditioning Association Inc. (AMCA) 


IDEAL 
PULLING 
ELBOWS 


make wiring around 
corners this easy... 


Pull wires straight 
through conduit and 
one side of elbow. 


Make big wire loop, 
pull straight through 
other side of elbow 
nd conduit. 


Pull wires taut. Big 
screws attach cover 
and gasket quickly... 
The job is done! 


SAVE 
WIRING TIME—AND WIRE 


Precision machined and milled Ideal 
Pulling Elbows and Pulling Adapters 
guide your wire around a perfect 90° 
angle — smoothly, easily and without 
wear. Sturdy malleable iron body will 
not break or crack. Cadmium plating 
and chromate treating resist corrosion. 
Steel covers—domed for greater strength 
—are easily removed for wire installa- 
tion and inspection, and full neoprene 
gasket assures tight fit. 


PNF TYPE 

PULLING ELBOW 

Two female threaded hubs 
at 90° angle. Domed 
cover, full gasket. Sizes 
4” through 2”. 

PNH TYPE 

PULLING ADAPTER 

Two hubs, one female 


threaded, one male 
threaded, at 90° angle. 
Domed cover, full gasket. 


Sizes 42” through 2”. 


Ui ld TYPE 

PULLING ELBOW 

Two female threaded hubs 
at 90° angle. Swing style 
steel cover attached to 
maleable iron body. Angu- 
lar opening permits 
straight wire pull. Fur- 
nished with gaskets. Sizes: 
4”, 34” and 1%, threaded. 


SEE YOUR WHOLE- 
SALER, OR MAIL THIS 
COUPON. Attach to 
your letterhead. 

TiDEAL INDUSTRIES, Inc. (DEAD) Al 
I 1041-1 Park Avenue, Sycamore, Ill. GAD 


Please send complete data on Ideal Pulling Elbows | 
J and Adapters. 


‘pacity of 100 amps, 


on a new installation are installed 
as specified by Sections 210-22 (b) 


and 250-59. The branch-circuit 
wiring method is nonmetallic 
sheathed cable 14/2 without 


grounding conductor. A separate 
No. 14 copper conductor is in- 
stalled as a grounding conductor 
from an adjacent water pipe to 
the grounding contacts of the 
grounding-type receptacle. Proper 
fittings and devices are used as re- 
quired by code. 


Question 1—Is the intent of Sec- 


tion 210-7 complied with under 


the above-outlined condition? 
Answer—No. 


Question 2—Is it the intent of 
Section 210-7 that the grounding 
conductor be an integral part of 
the cable assembly supplying the 
grounding type receptacle? 


Answer—Under the condition 
noted—yes. On existing two-wire 
nonmetallic-sheathed cable, 
grounding may be through sepa- 
rate conductors to adjacent water 
pipe, as indicated in the last sen- 
tence of paragraph (a) of Section 
250-112. 


INTERPRETATION NO. 465 
(Sections 230-90 and 230-70-¢) 


Subject—Capacity of service-en- 
trance conductors when oversized 
feeders and main breakers are 
used to reduce voltage drop; also 
the provision of a separate circuit 
breaker without use of a main dis- 
connect in an emergency lighting 
circuit placed ahead of the main 
circuit breakers. 


Statement No. 1—The calculations 
for the wiring of a commercial 
establishment indicate that six 
feeders, each with conductor ca- 
would be 
ample to serve the load. This 
would normally require six 100- 
amp circuit breakers and service- 
entrance conductors of proper ca- 
pacity for the calculated load. For 
the purpose of preventing voltage 
drop, however, two of the feeders 
were increased to 150-amp sizes 
each, and four were increased to 
125-amp sizes each, and circuit 
breakers corresponding to the in- 
creased feeder sizes wel  pro- 
posed. 


Question No. 1—In view of the 
increased circuit-breaker ratings 
but with no increase in calculated 
load would the service-entrance 
conductors as originally calcu- 


I 
| ame || lated comply with Section 230-90 
J aaaress || of the code? 
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Answer— Yes. 


Statement No. 2—In the same lay- 
out just described, a separate cir- 
cuit ahead of the six main circuit 
breakers is desired for emergency 
lighting as permitted by Section 
230-72. 


Question No. 2—Would the provi- 
sion of a separate circuit breaker - 
for this emergency lighting cir- 
cuit, without the use of a main | 
disconnect, comply with para- 
graph (g) of Section 230-70? 


_Answer—Yes. 


INTERPRETATION NO. 466 
(Section 250-92-a) 


Subject—Installation limitations 
on a bare No. 6 grounding conduc- 
tor. 


Statement No. 1—A bare No. 6 


system grounding conductor for a | 


commercial building is 120 ft long. 
This conductor runs through a 4- 
in. concrete slab without being 
encased in conduit, electrical 
metallic tubing or cable armor. 


Question No. 1—Is this permitted 
by Article 250, Section 250-92(a) 
of the NEC, 1959? 


Answer—No. 


Statement No. 2—Same situation 
as in “1” but the bare No. 6 sys- 
tem grounding conductor is laid 
on a sandy loam without conduit, 
electrical metallic tubing or cable 
armor enclosure and a 4-in. con- 
crete slab poured over it. 


Question No. 2—Is this permitted 
by Article 250, Section 250-92(a) ~ 
of the NEC, 1959? 


Answer—No. 


Statement No. 3—Same situation, 
but the bare No. 6 system ground- 
ing conductor is run perpendicular 
through a 4-in. concrete slab and 
run below the slab in earth at a 
depth of 1 ft without a conduit, 
electrical metallic tubing, or 
armor cable enclosure. 


Question N 3—Is this permitted 
by Article 250, Section 250-92(a) 
of the NEC, 1959? 


Answer—No. 


Comment—Attention is also called 
to Section 230-30(a), Exception 
No. 2. 


INTERPRETATION NO. 467 
(Section 230-4) 


Subject—Application of the 300- 
volt-to-ground limitation with re- 
gard to the installation of a bare 
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tigid steel conduit protects wiring permanently 


Rigid conduit in steel is the strongest answer to your electrical raceway 
problems. And that’s proved by more than 50 years of dependable wiring 
protection. 


Before you specify your next job, ask your electrical distributor for com- 


parative details. Or check with leading manufacturers of steel electrical 
edetaohi conduit, many of whom build their products from Bethlehem steel—EMT 
... Versatility from Bethlehem steel sheet; rigid conduit from Bethlehem steel pipe. 


for Strength 


Bethlehem Steel Company, Bethlehem, Pa. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Terminator 


There’s a 
fitting to fit the job! 


Need to terminate several armored cable runs in cramped space? There’s a 
PLM terminating fitting to fit the job! Narrow-base, flange-type terminators 
for limited mounting spaces are just one of many types of PLM fittings for 
interlocked armored cable up to 414” in diameter. Other types for outdoor 


mounting, damp or wet locations, bracket or angle mounting. 


PLM terminating and splicing accessories for armored, non-metallic jacketed 
and lead-covered cable are listed in PLM 52-page catalog 301. Write, on 
letterhead, for your free copy of this aid to faster, easier and better cable 


installation and repair. 


TERMINATING AND 
tae, ACCESSORIES 


3875 WEST 150th STREET e 
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PLM Type ACS-FF 


Close quarters? 


CLEVELAND 11, OHIO 


ee ©) 


neutral on  customer-controlled 
services. 


Question—On customer-con- 
trolled services, does Section 230- 
30 permit a bare neutral regard- 
less of the voltage to ground, or| 
does the 300-volt-to-ground limi- 
tation of Section 230-4 apply? 


Answer—The 300-volt-to-ground 
limitation of Section 230-4 applies. 


INTERPRETATION NO. 468 © 
(Notes to Tables 1, 2, and 3, Chap- 
ter 9) 


Subject—Application of code re- 
quirements to the cable assembly 
connecting a combination ventilat- 
ing hood and control panel for in- 
stallation over a counter cooking 
unit, the entire assembly being 
one approved by a recognized test- 
ing laboratory. 


Statement—A manufacturer pro- 
vides a combination hood-type 
ventilating-fan and control panel | 
for installation over a counter- 
insert cooking top. The manufac- 
turer also provides as part of the’ 
assembly a length of flexible steel 
conduit (maximum length 15 ft) 
enclosing heat-control switching 
conductors, which terminate in- 
female-type plug-in connectors 
for connecting the hood and the 
heating sections together. Con- 
nection to the branch-circuit con- 
ductors is made at the combina- 
tion ventilating hood and control 
panel. The entire assembly, in- 
cluding the connecting length of 
flexible s eel conduit, is approved 
by a recognized testing labora- 
tory. 


Question No. 1—Is it intended 
that Section 210-19, paragraph c¢, 
Exception No. 2 be applied to the 
cable assembly connecting the 
combination ventilating hood and 
control panel to the cooking top 
unit? 

Answer—No. 


Question No. 2—Is it intended 
that Table 3, Chapter 9, be ap- 
plied to the cable assembly con- 
necting the combination ventilat- 
ing hood and control panel to the 
cooking top unit? 

Answer—No. : 


Comment—The short length of 
flexible steel conduit and the en- 
closed conductors are considered 
to be a part of the wiring of the 
appliance and as such are covered 
by the requirements of the stand- 
ard under which the product is 
approved by the nationally recog- 
nized testing laboratory. See Sec- 
tion 90-8. 
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). 560-30-3 No. 115-40-5B No. 199-Series 
| RIGID POLES HIGH STRENGTH HINGED POLES 


No. 4411-P 
ECONOMY FLOODLIGHT 


No. 4213-P No. 3807 No. 2001 REA 
ALUMINUM FLOODLIGHT 


ELIPTOR FLOODLIGHTS SERVICE FLOODLIGH 


No. 5442 
ULTRA-LITE 


No. 545: 
QUAD-OVAL LUMINAIR 


Everything in outdoor lighting 
equipment from one reliable source 


Send for the comprehensive Revere Catalog that lists hundreds 
of outdoor lighting products, applications and specifications 


Revere’s 136-page outdoor lighting catalog shows you 
the industry’s widest range of outdoor fluorescent, in- 
candescent and mercury luminaires, as well as poles and 
accessories. Revere equipment is design-matched for best 


appearance and peak lighting efficiency . . . structurally- 
matched for strength, balance, trouble-free installation 
and easy maintenance. Write today for your copy of this 
easy-reference catalog of outdoor lighting equipment. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. 


7420 Lehigh Avenue e Chicago 48, Illinois (In suburban Niles) 


Long Distance Phone: NI les 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 


No. 8650 Series 
FLUORESIGN LUMINAIRE 


). 2633-B400 
NITIZED ENDOVAL 


>. 2513-B175 
NITIZED URBANOVAL 


No. 9946-V 
HIGH LEVEL AREA-LITE 


- No. 2274 No. 2501-B250 No. 6823-NFt 
i ENDOVAL 


URBANOVAL QUARTZOVAL “500 


— built into every 


ep Bah 
rar wale 


SYLVANIA GOLD BRAND TUBE . 


... Umproves 
communications reliability, 
extends useful tube life, 
reduces out-of-service time 


Available From Your Sylvania 
Industrial Tube Distributor 


per 


SUBS/DIARY OF 


; 


* Preventive Maintenance is designed into Sylvania 
Gold Brand Tubes through extra-rugged tube ele- 
ments, exceptionally sturdy cage structures, high-resistivity 
glass—to name only a few features. PM is manufactured in 
under extremely tight quality controls. Tubes are given 
“white glove” treatment to keep internal structures free of 


contaminants that deteriorate performance. Preventive _ 
Maintenance is built in to withstand such severe requirements _ 
as 450g shock tests, 2.5g vibration tests, on-off heater tests of — 


2000 cycles, life tests of 500 and 1000 hours. 


Try an “ounce of prevention.” Contact your Sylvania Indus- 
trial Tube Distributor for full details on Gold Brand Tubes 
for mobile communication. Ask him for the Sylvania “‘Guide 
to Replacement of Industrial Tubes.” Or, write for your copy 
to Electronic Tubes Division, Sylvania Electric Products Inc., 
1100 Main Street, Buffalo 9, N. Y. 


ae 


GENERAL TELEPHONE & ELECTRONICS co) 
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In the News 


Western Plant 
Maintenance Conference 
Staged in Los Angeles 


Major theme for a 2-day Plant 
Maintenance Conference held in 
Los Angeles, July 18-19, was How 
to Increase Profits by Reducing 
Overhead. Concurrently, an inform- 
ative exhibit of practical products 
and services related to the mainte- 
nance field indicated that, as new 
production equipment grows in 


~ complexity, more sophisticated test 


equipment and maintenance know- 
how is.demanded of (and available 
to) men entrusted with this respon- 
sibility. As stated by Chairman 
L. C. Morrow, consulting editor, 
Factory, “The conference was short 
on theory but long on facts based 
on practical experience.” 

In the interest of national econ- 
omy, the conference offered recom- 
mendations for avoiding costly 
shutdowns and improving mainte- 
nance efficiencies, and it also showed 
how savings in maintenance costs 
could directly improve over-all in- 
dustrial profit margins. As indi- 
cated by this review, discussions 
were directly concerned with man- 


agement, engineering and execu-~- 


tive-level policy-making problems 
rather than with basic how-to tech- 
nique or procedures. Emphasis 
was placed upon human relations 
and leadership, organization and 
delegation of responsibility, work 
measurement and incentives, main- 
tenance planning and scheduling, 
budgets and indirect costs, engi- 
neering and labor-management con- 
siderations. 

Organizing an effective 400-man 
maintenance division in a metal 
fabrication plant was the subject 
of a talk by Robert G. Keizur, su- 
perintendent of maintenance plan- 
ning, Kaiser Aluminum & Chemical, 
Spokane, Wash., who maintained 
that only by planning can a main- 
tenance supervisor control sched- 
ules and work backlog, develop 
budgets and cost-control procedures, 
keep accurate records of machine 
histories and repair costs, develop 
work standards and determine pro- 
duction performances. Maintenance 
is a costly necessity, he said, al- 
though it is possible to reduce those 
charges (on a per-unit-of-produc- 
tion basis) by proper budgets, 
schedules, controls and by promot- 
ing “receptive attitudes” with man- 
agement and operational represen- 
tatives. These various points were 


ENGINEERING PANEL discusses highlights of electrical facilities at Milan’s Res- 


taurant, Chicago’s first ““Gold Medallion’ restaurant. 


Answering questions of 


architects and engineers at preview are (L to R): Jack Pohl, commercial cooking 


specialist, Commonwealth Edison Co.; 


Dick Wagoner, district sales engineer, 


Carrier Corp., heat pump supplier; lon Caloger, consulting engineer; and Bob 
Geyer, architect and engineer, Commonwealth Edison Company. 


illustrated with actual experiences 
and examples, while an unusually 
active question-answer session indi- 
cated the high interest of those in 
attendance. 

Many of Keizur’s conclusions 
were echoed by Kendall J. Gibson, 
superintendent, Mechanical Div., 
American Oil Refinery, 
Wyo., who discussed reorganization 
of his maintenance set-up from a 
traditional craft type to an area 
responsibility arrangement. Plac- 
ing needless emphasis upon juris- 
dictional lines had lessened efficient 
use of maintenance labor, he main- 
tained; a fact which was acknowl- 
edged by union representatives who 
cooperated with the changeover. 

When need for this change had 
been recognized and anticipated 
benefits had been examined, new 
procedures had been planned and 
endorsed by all interests involved 
(management, labor, production, 
maintenance). This changeover 
had involved training programs to 


_improve supervisors’ knowledge of 


craft details, psychology, leadership 
and delegation of responsibility, he 
said. Gibson then reviewed proced- 
ures for scheduling labor and ma- 
terials for normal and emergency 
maintenance assignments, arrang- 
ing planned shutdowns, writing job 
tickets and maintaining inven- 
tories. He also stated that, by in- 
forming all persons of true objec- 
tives and costs, cost-consciousness 
had improved all along the line; 
and, instead of routinely calling for 
a maintenance crew, supervisors 
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Casper, | 


now reconsider their requests, fre- 
quently scaling-down or cancelling 
their demands, planning more care- 
fully and thereby conserving main- 
tenance manpower and dollars. 

Principles pertaining to planning 
and scheduling also were discussed 
by R. H. Price, maintenance super- 
intendent, Pittsburgh Plate Glass, 
Corpus Christi, Texas, who defined 
planning as “detailed analysis of 
specifics, equating their importance 
to over-all objectives,” and sched- 
uling as “putting the right men on 
the job at the right time with the 
right tools and materials.” He 
maintained that proper planning re- 
quires knowledge of the type of 
operations involved (heavy or light, 
bench work or jobsite, etc), com- 
plexity and scope of the work, also 
whether the job is routine, repeti- 
tive or non-standard in nature. 

Price advocated using a combina- 
tion of craft-area operations, per- 
mitting crafts to handle large or 
special jobs while area crews take 
care of jobs of lesser scope or com- 
plexity. He also stated that strict 
adherence to a preplanned daily 
work schedule was not a sacred ob- 
ligation, since control foremen 
should have the ability and author- 
ity to make changes in the field if 
necessary. 

In a closely related talk, Robert 
N. Marcum, manager of plant serv- 
ices, Hughes Aircraft, Newport 
Beach, Calif., discussed planning of 
engineering and maintenance bud- 
gets, declaring that the subject in- 
cludes an understanding of man- 
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The ELECTRIC Heaters 
with 
POSITIVE PROTECTION! 


A policeman is a symbolic connection with Electromode heaters, 
because he represents the three-point reputation Electromode 
has earned in the electric heating field: Safety, Protection, and 
Authority. The exclusive Electromode Aluminum Safety Grid is 
the key to this reputation, and only Electromode has it. There 
are no exposed hot wires. No glowing coils. All heating elements 
are permanently embedded deep inside the exclusive aluminum 
casting, assuring positive protection against fire, shock, or burn. 


Yes, Electromode’s remarkable aluminum grid heating element 
offers positive protection to the homeowner. It is one of the best 
known metals for conducting as well as radiating heat—yet its 
surface temperatures in cperation remain amazingly low. But 
now look at it from your standpoint, Mr. Contractor. This much- 
desired aluminum grid offers you,"too, positive protection in 
other ways. Trouble-free Electromode grids are guaranteed five 
years against burnout. Your profits are protected on the original 
sale because you eliminate service headaches. Callbacks are 
virtually non-existent. You install a guaranteed Electromode unit 
and forget it, then reap mounting dividends in valuable good 
will and customer satisfaction. That’s why more contractors turn 
to Electromode for all flameless heating requirements. 


Write or call today for details on your particular heating needs: 


fj lectromode 


Division Commercial Controls Corporation 
ECM-91 ROCHESTER 3, NEW YORK 


RESIDENTIAL »* COMMERCIAL + INDUSTRIAL - FARM 
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ACTION. COMMITTEE for the 1961 Elec- 


trical Maintenance Conference included 
(left to right, rear row) Walter Collins 
and Lloyd Gates, Los Angeles Dept. of 
Water and Power; Paul Henrichs, South- 
ern California Edison Co.; Bob Proctor, 
Larson-Hogue Elec.; also (front row) John 
Horsburgh, Kaiser Steel, and Bill Paluska, 
Albert C. Martin & Assoc. 


power, space and cost controls as 
well as expenses and capital factors. 
Marcum stated that cost-control 
systems should be equated as run- 
ning records of performance 
against budgets for controllable 
costs; should have a responsible 
signature authorization system; 
should provide for the monitoring 
of material requisitions; and should 
include weekly or monthly reports 
to all plant engineering supervisors 
concerning budget, dollar goals and 
dollar performance. Plants which 
will make profits in a competitive 
market are those which can accu- 
rately forecast required expenses, 
accurately perform against oper- 
ating budgets, and take full ad- 
vantage of available facilities, man- 


power and materials to obtain _ ; 


consistent profits, he stated. 
Work Evaluation 


Work sampling and work meas- 
urements were likewise explored by 
Donald L. Wheeler, director of in- 
dustrial and plant engineering, 
Robertshaw-Fulton Controls, Long 
Beach, Calif., and by T. Blair 
Evans, deputy chief for industrial 
engineering, Wright-Patterson Air 
Force Base, Ohio. 

After reviewing various methods 
for obtaining basic information re- 
lating to job evaluation, Wheeler 
concluded that maintenance is an 
indirect cost, and that indirect costs 
usually represent great potential 
savings in plant operation because 
traditionally they have been sub- 
jected to the least control. One 
reason for this is the tradition of 
individual craftsmanship; another 
reason being that much of the work 
is noncyclic and therefore never 
standardized. However, work sam- 
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O ADHESIVE 
PICK-OFF! 


ADHESIVE 


STAYS 
ANCHORED 


HERE 


Bull Dog ptastic evectRicat TAPE 


You get full adhesive power — where you want 
it — with Bull Dog Vinyl Plastic Tape. The 
adhesive is anchored to the face by a special pro- 
cess. It does not pick off, no matter how you 
handle the tape. This means Bull Dog Viny] Plastic 
Tape sticks fast, stays tight. 


AMERICAN BILTRITE RUBBER COMPANY 
BOSTON WOVEN HOSE & RUBBER DIVISION 
BOSTON 3. MASSACHUSETTS 


And you do twice the work in half the time 
because Bull Dog Vinyl Plastic Tape does the 
work of both rubber and friction tape. Available 
in 60 and 66 ft. rolls and the variety of widths 
and lengths you require. Low bulk especially good 
for close tolerance work. Approved by Under- 
writers’ Laboratories, Inc. y 


There's a BULL DOG TAPE for every purpose 
e Friction 


e Plastic 
e Rubber 


Sold only 
through verified 
wholesalers. 


BOSTON 


Also manufacturers of Matting, Stair Treads, Automotive Hose, Garden Hose 
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THE 


—INDUSTRIAL PLANT maintenance was 
topic of discussion by panelists Frank S. 
Miller, plant engineer, Robertshaw-Ful- 
ton Controls; Dr. Henry Lee, technical 
director for The Epoxylite Corp.; Frank 
Pierce, electrical engineer with the Los 
Angeles Refinery of the Union Oil Co, — 
of Calif.; Dick Pehl, maintenance super- — 
intendent for Kaiser Steel, and Robert 
Marcum, manager, Plant Services, Hughes 
Aircraft Co. Discussion took place at 
7th conference of the Electrical Mainte- 
nance Engineers Association of Calif. 


CLOCK 
SYSTEM 


THAT GIVES 
pling now provides a reliable tool 
YOU MORE TIME! these, relatively antanee aaa 


areas. 
Evans maintained that control of 
manpower can only come from es- 


tablishment of time standards for 


ee « or at least it seems that way with Cincinnati Master Time and Pro- performing various jobs, because 
gram Clocks . . . since Cincinnati Systems have plenty of cost saving, control is only possible when stand- 
time saving features that make them faster, less expensive to install ards exist. Valid standards, how- 
and maintain. ever, should be consistent, accurate, 


attainable and acceptable, although 


To name just a few—there’s fast action plug/receptacle mounting non-repetitive’ jobs employiaeaeam 


secondaries and exclusive swing-out trunnion mounting. No special standard methods should not be 
tools are required for program setting. And, you can choose from included in this approach. Evans 
either 2-wire Minute Impulse or Wired Synchronous Systems with concluded with a note of caution; | 
rugged U.L. approved construction throughout. stating that whenever performance’, 
Cet th fate staged tacti ay Cincinnati measurements are applied, workers - 
et the complete story by contacting your near vy Cincinnati repre- generally -are: Woblvasedulaiaenae 
sentative; or, send for your free copy of our “Time Systems Hand- producing more work with less 
book” covering clock, program and fire alarm systems. actual hours of labor input, where- 


: as maintenance men should be moti- 
vated towards the necessity for less 
work rather than more. 

IF IT’S ABOUT TIME ... CALL FOR... Indirect ‘labor’; costs aaa 
considered by Harry Monroe, gen- 
eral foreman of maintenance, North 
American Aviation’s Rocketdyne 
Div., Canoga Park, Calif. Monroe 


TIME RECORDER CO. contended that the ability to secure 


1729 competitive business in fields where 

: 1732 Central Avenue a few cents per unit may be the 
CINCINNATI 14, OHIO difference between successful or 
unsuccessful bidding requires that 

SINCE 1896 intelligent management keep chang- 


ing conditions under constant sur- 
veillance. Money can be _ saved 


Gentlemen: f 
Without charge or obliga- 


tion, please send my new Name simply by not spending, he said, 
“Time Systems Handbook.” but work must be performed if 
—A basic guide to clock Address products are to be produced, and 
and program systems. city State work involves costs, many of which, 


such as maintenance, are indirect 
and therefore difficult to define or 


Organization control. Reduction of indirect costs 


Position 
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Terrace Park Apartments, Cleveland’s new 
13-story, 254-suite apartment building 
features Republic Rigid Steel Conduit. 
‘Marvin Helf, Inc., developer and general 
contractor. M. Dolin Electric, electrical 
contractors. Keeva Kekst, architect. 


REPUBLIC RIGID STEEL CONDUIT 


assures fast installation, long life 
in Cleveland’s largest apartment building 


The Terrace Park Apartments, new 13-story, 
254-suite apartment on Cleveland’s East 
Side, utilizes Republic Rigid Steel Conduit 
for heavy duty runs. 

Hot dipped, galvanized Republic Rigid is 
completely protected for long service, with 
threads and interior as well as exterior sur- 
faces fully coated. 


Free-running threads and ductile, even 


Compatibility and strength 
characterize 
raceways made of 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


(ests Cleveland 8, Ohio 


bending steel make Republic Rigid Steel 
Conduit easier to install, too. 

Republic Rigid is produced by Republic’s 
famous continuous weld process to meet the 
most severe service requirements. Fully 
tested, inspected, and approved, it carries 
the seal of Underwriter’s Laboratories, Inc. 


For more information about. the advan- 
tages of Republic Rigid Steel Conduit, call 
your Republic representative or write direct. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION «+ DEPT. A-2708 
212 EAST 131st STREET + CLEVELAND 8, OHIO 


Please send me more information about the 


r 
| 
| 
| 
| 
| 
| 
| advantages of Republic Rigid Steel Conduit. 
Name__ ee ea 

| Company. 

Address. 

| 

| 


Se a a, ee 7.7 eae | 
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CONTRACTORS... 


4 out of every 5 sprinkler systems are 
“NEW BUSINESS” OPPORTUNITIES 


A sprinkler system alone is only half 
protection. It can extinguish a fire, but 
the subsequent water damage from the 
open sprinkler heads can cause thou- 
sands of dollars in damage in an unat- 
tended building before detection. 


Autocall automatic Waterflow Alarm 
eliminates this post-fire hazard...also 
protects against damage due to faulty 
sprinkler head operation and other sys- 
tem failures. Opportunities for new 
business are everywhere and a nearby 
Autocall sales-engineer is ready to work 
with you in system sales and planning. 


New Autocall Water- 
flow alarm catalog 
gives you the com- 
plete story. Write for 
your copy now. 


Autocall 


FIRE PROTECTION SYSTEMS 


THE AUTOCALL CO. e SHELBY 9, OHIO e SALES OFFICES IN PRINCIPAL CITIES 


+ t+ & 


* 


* 
 * Universal 
of Oshkosh 


* * 


& i Nalin = eS a aes ee | 
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WHEN YOU CHOOSE FROM 


250 to 12,000 watts 


49 dependable models in 16 different 
capacities 


New Dual-Voltage units. 

For regular or emergency use. 

Portable or stationary. 

Powered by famous Briggs & Stratton and 
Wisconsin engines—1, 2, or 4 cylinder, 
from 1 hp to 19.5 hp. 


More attractive, more durable finishes. 


FOR COMPLETE DETAILS AND 
PRICE LIST Write To: 


UNIVERSAL MOTOR CO. 
438 Universal Drive 
Oshkosh, Wisconsin 


A PRODUCTIVE CLIMATE for mainte- 
nance-management cooperation was sub- 
jected_to critical consideration by EMEA 


__conference speakers Floyd O. Nelson, 


head of Electric Dept., Rome Cable Div. 
of Alcoa; Regis Gubser, vice president in 
charge of engineering for Calif. Con- 
sumers Corp.; Bernard A. Shrive, electrical 
superintendent for Kaiser Steel, and Don- 
ald K. Higgins, special project engineer, 
American Potash & Chemical Corp. 


are possible, however, by having a 
clear concept of budgets and avail- 
able funds; knowing factors that 
can be controlled; analyzing actual 
requirements, classifying needs to 
determine minimum frequencies 
and eliminating work performed in 
excess of minimum requirements; 
establishing goals and responsibil- 
ities; determining levels of work 
accomplishment, then taking proper 
action by preparing supervisors 
through management development 
programs and stimulating competi- 
tive action through departmental 
ratings. 

Basic questions concerning what 
management, engineering and 
maintenance departments want 
from each other were answered by 
B. J. Sturman, Jr., manager, Pacific 
coast region, Manufacturing and 
Repair Div., Westinghouse, Sunny- 
vale, Calif., and by W. J. Smith, 
section head, plant engineering, 
Goodyear Aircraft, Litchfield Park, 
Ariz. In this discussion, Sturman 
reminded delegates that American 
industry is facing a profit squeeze; 
that Commerce Department statis- 
tics indicate that national mainte- 
nance costs are now somewhere 
above $14-billion annually; that this 
represents 5% of the total sales 
dollar of companies represented by 
the statistics, and that it is esti- 
mated that over $4-billion is wasted 
needlessly due to inefficient main- 
tenance operations. 

Two decades ago there existed 
a 20-to-1 ratio between operating 
and maintenance personnel, he con- 
tinued, whereas today the ratio is 
generally less than 10-to-1 and, in 
some industries, as low as 1-to-1; 
these figures indicating the grow- 
ing importance of the entire main- 
tenance concept. Sturman urged 
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Ernest R. Vick (left), Secretary-Treasurer, and Duane Lintecum (center), President, Vick-Lintecum General Contractors, 
Inc., North Kansas City, Mo., showing Don Bevan, their Dodge Representative, around one of their current jobs. 


“We've found Dodge Reports essential to starting our 
business—and vital in running it.” 


“We began business in 1959, and our first job — 
an $88,000 church contract —was obtained directly 
from information in Dodge Reports,’ Messrs. 
Lintecum and Vick state. 

This year, the partners estimate that 30% of their 
total business comes from leads in Dodge Reports, 
and they expect they will do close to a million dollars 
overall in commercial, industrial, school and church 
contracts. They bid work as far away as 400 miles, 
and Mr. Lintecum says, “We depend on Dodge for 
a perfect picture of any subcontractor we may need 
in distant localities. We find the results as good as 
judgment based on our own personal knowledge.” 

The partners follow their Dodge Use-Plan care- 
fully. They go through their Dodge Reports first thing 
every morning. They take note of jobs their firm can 
handle and screen them further to select the ones 
they’d like to bid on. “After we have submitted our 
bid, we wait for the Dodge Report that lists the three 
low bidders,” they say. “Even if we’re not among the 
three, the information is valuable, because we can 
compare our own bid and thus have excellent control 
of our own efficiency. Following Dodge Reports on 


f.w. DOOGE 


I DODGE 


reports 


119 W. 40th St., New York 18, N. Y. 


CORPORATION 


work we do not bid gives us the benefit of keeping 
informed on all construction activity. And checking 
subcontractor lists helps us identify subs bidding for 
certain types of construction work.” 

Both partners agree that without Dodge Reports 
they would have to restrict their operations to an 
area within 35-miles of Kansas City instead of the 
large bi-state area they now effectively cover. 

Every day, your company can have the benefit of 
Dodge’s complete advance construction intelligence 
—for just the areas you serve —for a small fraction 
of the profits it can help you earn. For full informa- 
tion, send the coupon below. Or consult your tele- 
phone directory for the Dodge Office nearest you. 


F. W. DODGE CORPORATION 
Construction News & Statistics Div., Dept. ECM-91 
119 West 40th Street, New York 18, N. Y. 


| I'd like to receive your free booklet, “How to Get More 
| Business in the New Construction Field” and details on 

how Dodge Reports can help me increase volume and 
i profits. 
i] 


Name 


Company Title 


Address 


City Zone State 
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WAYS TO MAKE MONEY WITH... 


== m= == TYPICAL LINE-O-HEAT APPLICA 
| SIS 


Ni 
MATERIAL TRANSFER PIPE UNITS 


‘ 


Ae pane: <ee 
COMM 


=I 2 


= 
= 


G SYSTEMS 


SPRINKLIN 


TEMPORARY PLUMBING 


CYLINDER 
For use in all 
Vy’, wy”, 1” 

conduit 


JET LINE 
GUN 


for use in all 
conduit 114” 
through 4 


JET LINE 
POLY ROPE 
—500 ft. and 
reel 


JET LINE | 
POWER UNIT 
20 Ibs. CO2 power 
for operation of 
: tools : 
JET LINE 2 
RIGID ROPE \ 
Use to fish 
conduit safer 
easier ie ety 
JET LINE 
UNDERGROUND 
To install pult line 
in conduit 114” 


CATALOG 
NO. 1210 
*Jet Line Gun 
method and 
apparatus covered 
\ by basic patent 

No. 2,930,584 
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LINE-O-HEAT. 


LARGEST-SELLING HEATING TAPE IN THE WORLD 


Line-O-Heat, rated at 6 watts per foot, provides localized low-temperature heat to 
prevent water pipes from freezing and for 1,001 other purposes. It is flexible, 
readily adaptable, easy to use. Line-O-Heat is inexpensive to buy and operate, and it 
is free-replacement guaranteed ! 


TIONS == == om 


ae 


ROOF APPLICATIONS 


Bers SRT Io. 
LOADING DOCKS, APRO! 


SL! ae | 
SS ' 
1 THE SMITH-GATES corp. 


EXPOSED WATER SYSTEMS 


FOR 120-VOLT 
_ SERVICE 


Regular and 
Automatic Line-0- 
Heat with built-in 
thermostat set to 
operate at 38°F. is 
available in ten 
lengths from 47 

to 80’, 


Ten lengths from 
8’ to 160‘ for use 


of heating tape are 
needed. Has 3’ 
cold lead, no plug. 


I 
I 
I 
i 
I SERVICE 
I 
q 
q 
I 


THERMOSTATS AVAILABLE 
WRITE FOR FREE LITERATURE 


FARMINGTON, CONN. 


makes you 


A ONE-MAN GANG 


for all conduit wiring jobs! 


Here’s the all-new Jetmaster—combin- 
ing the entire Jet Line Method* into 
one handy, compact, easily portable 
unit! On any wire pulling job, with 
Jetmaster you’ll have all the Jet Line 
tools, accessories and power you need 
—right at your fingertips. Jetmaster 
saves countless hours (and dollars), 
helps you pull wire quickly, easily, 
safely in any size, any type conduit 
from 1%” through 4” I. D. 


is CONTRACTORS SAY — "With Jetmaster, 


you can wave good-bye to metal tapes.’ 


PROGRAM CHAIRMAN C. D. Gibson 
checks platform facilities with Dr. Harry 
Helson, professor of psychology, Univer- 
sity of Texas, prior to IES session on 
research contributions to lighting prog- 
ress at regional meeting in Sacramento. 


those in attendance to find consist- 
ent systems for assigning job prior- 
ities, determining accurate man- 
power and material requirements, 
maintaining safe working condi- 
tions, maintaining complete refer- 
ence libraries of instruction manu- 
als and drawings pertaining to 
equipment under their responsibil- 
ity, and to seriously apply “make or 
buy” principles to maintenance; 
weighing costs of in-plant activities 
against maintenance through con- 
tracts with outside firms. Referring 
to growing know-how, new tech- 
niques and new products available, 
Sturman concluded by saying, “If 
you are doing your jobs as you did 
them a decade ago, chances are 
10-to-1 you are doing them wrong,” 
since today’s competitive status 
dictates constant progress through 
change. 

On the other side of this manage- 
ment-engineering table, Smith re- 
sponded that plant engineering is a 
service organization and _ should 
justify its existence by providing 
the best service that management 
is willing to afford. However, if 
maintenance and engineering are 
to function economically and effi- 
ciently, it is imperative that man- 
agement provide those departments 
with a voice in management, 
authority commensurate with re- 
sponsibility, proper equipment, ade- 
quate manpower and money to do 
their work effectively. If any serv- 
ice group is not qualified, then it is 
the responsibility of management 
to initiate changes, he said. How- 
ever, if management concedes that 
these departments are experts in 
their fields and are rendering valu- 
able service, then their advice 
should be sought and heeded in 
those cases where the specific de- 
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CLIPPER guarantees its 


Holes Up to 14” in Concrete in Minutes 


When you buy a Clipper Core Drill you know you're buying the world’s only 
core drill guaranteed to provide completely successful drilling. No matter how 
tough the drilling job, the speed of a Clipper drill remains constant, assuring 
faster drilling and longer bit life. In minutes, a Clipper will drill holes up to 14” 
in diameter through reinforced concrete, asphalt, masonry, stone and refractory 
products. 

POWER—Equipped with specially designed G.E. induction type motors, 
Clipper Core Drills give maximum power. . . are lifetime lubricated .. . have no 
brushes to wear out... have heavy duty hardened steel gears and anti-friction 
bearings. 

CONSTANT SPEED—Under any load, the speed of a Clipper core drill re- 
mains constant. And most important, you get a choice of speeds—300, 800 and 
1500 R.P.M.—to fit the size bit for the job you are doing. Only Clipper offers all 
these extras for more effective drilling and longer bit life. Don’t be misled... 
adequate power and proper constant speed are essential for fast, economical 
drilling . . . and are not available in ordinary units using converted hand drill 
motors. 


core drills to out-perform all others 


14 
ORIENTED SURFACE SET RE- 
SETTABLE BITS give maximum 

bit life in the hardest reinforced 
concrete. 


SURFACE SET “THROW-A- 
WAY” BITS — Combine drilling 
speed of resettable bit with 
convenience of ‘“‘throw-a-way” 
bits. 


Complete product 


© MANUFACTURING CO. ! “2"— 
2800 Warwick, Kansas City, Mo. BiveetAddress 
Factories: Australia, England, France, City 


Germany, Italy, U.S.A. 
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Check the product brochure(s) desired: 
(OD Clipper Core Drills and Bits 
(0 Clipper Masonry and Concrete Saws 


FREE PRODUCT BROCHURES 1 r 


710X 


information is yours for the asking. - ‘ 
iJ ni 

J 
for all masonry, concrete and asphalt cutting : i 
r . 

' 

Title ] 

i 
- a 

State i 

' 


SR SSSR TSE 


Eee 


this 
UNIPAK® 


can 
TAKE THE 
LOAD OFF 
TIRED 
CIRCUITS 


It’s no secret. It’s one of 
Sprague Electric’s power 
factor correction capaci- 
tors—proved in engineer- 
ing principle... made by 
the world’s largest capaci- 
tor manufacturer .. . listed 
by Underwriters’ Labora- 
tories .. . used by leading 
manufacturers the world 
over. Here’s why— 

Motors and similar 
equipment in your plant 
use both kilowatts (work- 
ing current) and kilovars 
(magnetizing current). 
The kilowatts you buy from 
your electric company. The 
kilovars you can best sup- 
ply yourself with Sprague 
power factor correction 


capacitors. And the more 
you supply, the greater your 
useful power, the less the 
load on present wiring, 
the lower your electric bill. 
You can get a free esti- 
mate of potential savings 
in your plant, or literature 
giving more details by 
writing Sprague Electric 
Co., 333 Marshall Street, 
North Adams, Mass. 


In Canada, write John R.Tilton 
Ltd., 51 McCormack Street, 
Toronto 9, Ont. 


SPRAGUE 


world's largest capacitor manufacturer | 


Type 1A61 


World's 
Largest 
Seller 


Type 1A65 


Elegant New 
Companion 


%, ove et ta S 
Cornice 


\\ 
e// 


Everywhere . . . people prefer White-Rodgers 
electric heat wall thermostats—universally 
famous for styling, easy installation and years 
of trouble-free performance. 


* Sold under the brand names of 
more than 50 manufacturers. 


WHITE-RODGERS Co. 


ST. LOUIS 23, MISSOURI e TORONTO 8, CANADA 


partments are involved with subse- 
quent operations. 

How plant managements can get 
the most from their electric-power 
investments was the subject of a 
talk by Carroll M. Cole, rate appli- 
cation engineer, Dept. of Water and 
Power, Los Angeles, who discussed 
rate-making procedures, demands, 
load and power factors, fuel adjust- 
ments and other related charges. 
He also advised those present to 
seek advice from local utility con- 
sultants concerning most favorable 
rates,~primary voltages, transfor- 
mation and distribution methods. 

Engineering and _ constructing 
plant facilities was a panel subject 
discussed by Henry D. Wood, plant 
engineer, Armco Steel, Los Nietos, 
and by J. F. Gardner, plant engi- 
neer for ground systems, Hughes 
Aircraft, Fullerton, both of Cali- 
fornia. In this discussion, Wood de- 
clared that planning and construc- 
tion work alike involves continuous 
evaluation from technical, human 
and financial viewpoints, and that 
when engineers are given assign- 
ments for projects, they should be 
acutely aware of those interested in 
the project; what decisions already 
have been made by whom; to what 
extent those decisions can be re- 
vised; and whether the work is to 
be performed by their own crews 
or by outside contractors. Wood 
also mentioned that management 
rarely is interested in, or capable 
of appreciating, all engineering 
details. Therefore key construction 
plans should be simplified for their 
benefit, including furniture and 
equipment layouts in template form 
to provide scale, and including 


cranes, lighting, ventilating and air ~ 


conditioning, power equipment and 
distribution symbols for basie un- 
derstanding. Many people cannot 
visualize a completed project from 
plans and specifications, he said, so 
it is the responsibility of engineers 
to prevent any misunderstandings. 

Gardner maintained that persons 
responsible for planning any engi- 
neering action should assemble all 
pertinent information, evaluate it 
as to validity, determine what 
methods and alternates are feasible 
to attain the objectives, then recom- 
mend courses of action. He also 
urged management to be specific 
in their directions, concluding with 
the statement that ‘“As-good-as- 
possible does not provide adequate 
quality control; as-soon-as-possible 
is not a schedule, and as-cheap-as- 
possible is not a method of cost 
control.” 

These various discussions were 
presented in a series of ten sessions 
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Westinghouse Electric Corporation, Bloomfield 2, NJ. 


just one of the many types of 
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Westinghouse Lamp Division 


SPEED INSTALLATION = REDUCE COSTS! 


INDENTED CRIMP 
FOR GREATER RESISTANCE 
TO PULL-OUT 
VOID FREE 
CONNECTION 


MONEY SAVER 


SAVE UP TO 15% 
WITH SHERMAN 


Write for FREE Sample 


s. 


SHERMAN 
UNI-CRIMP 


y, } SHERMAN 
LUG 


“ST" LUG 


SHERMAN HAND CRIMPING TOOLS 


Portable or bench mounted for fast, easy instal- 
lation of money-saving Sherman terminal lugs. 


with any other fittings on the market 


See for yourself that Blackhawk EMT fittings have full, true, perfect threads 
for ease and speed of installation. Bodies of heavy steel or malleable iyon — 
cadmium and zinc finished to eliminate corrosion on the unit itself. Black- 
hawk’s new EMT fittings are rain tight. Quality controlled at every phase of 
the manufacturing. Available in complete range of sizes, 


Find out why. these small, easy to use fittings are best for any electrical job, 


large or small, 
SEND THIS COUPON TODAY 


ea a a a ee eee ew ee we ee ee 


COMPARE BLACKHAWK’S FULL PERFECT THREADS P 
SEND FOR YOUR FREE SAMPLE 

Blackhawk Industries, Box 708, Dubuque, lowa ECM-91 
Please send my free sample of Blackhawk fittings. 


Address 
City State 


tewi*? Blackhawk Industries, Dubuque, lowa 
[psestries Where the new ideas come from 
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during the 2-day conference; ses- | 
sions being variously chairmanned 
by L. C. Morrow; E. M. Goodbar, 
maintenance superintendent, Col- 
umbia-Geneva Steel, Pittsburgh, 
Calif.; T. E. Thal, plant project 
engineer, McCulloch Corp., Los 
Angeles; W. F. Faith, managing 
director, Air Pollution Foundation, 
San Marino, Calif.; James M. 
Weeks, plant engineer, Proto Tool 
Co., Los Angeles; John P.. La 
Forge, engineer, Mobil Oil, Los 
Angeles; H. J. McKeever, manager, 
apparatus service shop, General 
Electric, Philadelphia; B. P. La 
Forge, plant engineer, Consolidated 
Electrodynamics, Pasadena; J. J. 
Frederickson, superintendent, main- 
tenance and construction, Tide- 
water Oil, Martinez, Calif.; and W. 
E. Fore, plant engineer, North 
American Aviation, Los Angeles. 

Over-all objectives of this confer- 
ence for management and main- 
tenance executives were summar- 
ized succinctly by R. L. Saling, 
chairman of the conference and 
show Board of Sponsors and re- 
gional manager of maintenance 
products for Westinghouse, who 
pointed out that “America’s high 
standard of living offers an inher- 
ent competitive advantage to for- 
eign companies where workers are 
paid lower wages, and this advan- 
tage can be overcome only by our 
increased technical efficiencies and 
improved maintenance techniques 
which, in turn, can benefit from an 
interchange of practical ideas from 
responsible authorities attending 
meetings such as this.” 


National Electrical 
Week 


“Electricity Powers Progress” 
will be the theme of the 1962 ob- 
servance of National Electrical 
Week, which is scheduled for Feb- 
ruary 11-17. The announcement 
was made by Harold A. Webster, 
president of the National Electrical 
Contractors Association and chair- 
man of the National Electrical 
Week Committee, following a meet- 
ing of the full committee. 

Mr. Webster and the three of- 
ficers who served to head the 1961 
NEW Committee were all re-elected 
for the 1962 Committee at the same 
meeting. They are: T. O. McQuis- 
ton, vice president, Metropolitan 
Edison Company, who was re- 
elected vice-chairman, A. W. Hoo- 
per, executive director, National 
Association of Electrical Distribu- 
tors, re-elected secretary; and L. W. 
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HAROLD A. WEBSTER is chairman of 
National Electrical Week, which will be 
held February 11-17, 1962. 


O’Brien, relations services, General 
Electric Company, re-elected treas- 
urer. 

In announcing the theme, Mr. 
Webster said: ‘The electrical in- 
dustry intends to concentrate its 
efforts during the next National 
Electrical Week on informing our 
nation of the vital role electricity 
plays in our economy, our national 
defense, and our determination as a 
nation to improve our standard of 
living. 


“The size of our country’s elec-~* 


trical industry, electrical output 
and consumption made up one 
of the most significant yardsticks 
of our progress,” he continued. 
“More and more ways are being 
found to put electricity to work for 
us—in science, industry, research, 
on farms and in the home. Elec- 
tricity, possibly more than any 
other source of energy, is respon- 
sible for the high standard of living 
we now enjoy and for the great ad- 
vances destined to take place in this 
decade. 

“It staggers the imagination to 
envision our life without electric- 
ity,” Mr. Webster said. “It is the 
lifeblood of our day-to-day living 
and the unlimited source of energy 
for tomorrow’s advances. The NEW 
Committee believes that the theme 
‘Electricity Powers Progress’ will 
help to drive home to all Americans 
—those in the electrical industry 
and the public at large—the impor- 
tance and need for continuing 
growth of this giant force and in- 
dustry, which contributes billions 
of dollars annually to the national 
economy.” 

For the 1962 observance of 
NEW, the Committee will again 
distribute planning guides and ma- 


WEATHERABILITY 


The “SCOTCH” Brand Electrical Tape No. 33 used to 
wrap this splice, protects it against sun, wind, rain, 
sleet, and other adverse weather conditions. Easily 
applied, it provides a dependable insulation cover 
that lasts for years ... costs only a few cents. When 
tape costs so little, can you afford less than the best? 


BALANCED FORMULA IS THE SECRET: Whatever the task, 
you can depend on ‘‘SCOTCH” Brand Electrical Tape No. 33. 
Its perfect balance of physical properties provides the ultimate 
in holding, protecting and insulating all in one wrap. Strong, 
stretchy, it has the perfect ‘‘feel’’ to get jobs done faster, done 
right. Tough vinyl backing shrugs off moisture, sunlight, heat, 
cold and other adverse conditions. Pressure-sensitive sada 


adheres instantly, holds permanently, 
without creeping or end-lifting. Low power- 
factor provides excellent insulation... . 
high electric strength, wet or dry. For every 
job you can put your confidence in 
“SCOTCH” Brand Electrical Tape No. 33. 


FIRST and still the best 


High Dielectric ne ength 
Resists water, oils, acids f,’ 


TROLL % INK 6OFT, 


“SCOTCH” is a 
_ Registered 


MMimmesora [imine ano TMiaweractunine coursn GSE Trademark of 3M Co 


«WHERE RESEARCH IS THE KEY TO TOMORROW ae St. Paul 6, Minn. 
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GROUND 


Three-Phase 

Ground Detector 
MODEL ‘’VAP” (480 V.) 
Illustrated. 


Positive detection of ground fault to prevent 
unscheduled shutdown and possible hazard, 
damage and expense. 


Write today for literature 
on the Erickson line 
of Ground Detectors. 


Manufacturers of Panel Boards « 
Switchboards * Metering Equip- 
ment ¢ Ground Detectors. 


ELECTRICAL EQUIPMENT CO. 


4460 N. ELSTON AVE. © CHICAGO 30, ILLINOIS 
SPring 7-8670 


PORTABLE TRENCHER 


RA labor saver, 
easy to operate, 
and profitable 79 


Fast trenching at lowest 
cost. Reduces man-hours 
to minutes. Eliminates dis- 
advantages of sub- 
contracting. A _ profitable, 
inexpensive machine to 
own and operate. 
© Digs 3 in. wide by 1 to 24 in. 
deep; or 4 in. wide by 18 in. 
deep 
@ Light weight, compact, portable 
@ Since 1956 satisfied users all 
over U.S. A. 
© Dependable trouble-free’ trench- 
ing at lowest cost. 
© Digs 1% to 17 ft. per minute, 
depending on soil conditions 
FOR FREE BOOK 7a 
ON POW-R-SPADE 
AND PRICES 
CALL COLLECT 
788-9527 


“MAIL DIRECT 


STAMPINGS, INC. 
Dept. E, Rock Island, Illinois 


ELECTRICAL CONTRACTORS USE POW-R-SPADE to lay cable and 
conduit. Savings and extra profits on every job. Have your 
own machine. No waiting. No delays. 


——— 


Digs straight, curves, or angles without special set-up. Comes 
completely assembled. One man operation from start to finish. 


OR TEAR OUT THIS AD— ATTACH TO LETTERHEAD AND 
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terials for nationwide and local ob- 
servances of the Week. Last Febru- 
ary, NEW activities were carried 
on in more than 300 communities in 
this country and in Canada. It is 
anticipated that this number will 
be surpassed in 1962 as a result of 
the now firmly established recogni-, 
tion of NEW as an important activ- 
ity by the various segments that 
make up the electrical industry. 

National Electrical Week is spon- 
sored by most of the industry’s 
leading trade groups—manufac- 
turers, contractors, distributors, 
utilities, leagues, labor, service and 
repair groups. The 1962 NEW 
Committee is made up of repre- 
sentatives from all of the sponsor- 
ing organizations. 


Common Trench for 
Underground Cables 


The first field trials in the U.S. 
of power and telephone cables in- 
stalled with random separation in 
a common trench will soon be under 
way in the Chicago area. Author- 
ity to do this on a limited basis was 
granted to Commonwealth Edison 
Company and Illinois Bell Tele- 
phone Company by the Illinois Com- 
merce Commission, July 25, 1961. 
This followed a-petition of the two 
companies documented with experi- 
ences with joint burial construction 
and results of extensive EEI-Bell 
Lab tests conducted last year. Limi- 
tations restrict installations to pri- 
mary service at 7.2/12.4 kv or less 
for 10,000 homes in not more than 


100 projects between now and June ~ 


1963. 

Under the new order, the re- 
quirement of at least a 12-in. earth 
separation between power and tele- 
phone cables (in the same or sepa- 
rate trenches) will be waived. 
Cables may be installed with ran- 
dom separation at the same level in 
a common trench. This, the order 
states, can reduce trenching and 
backfilling costs by about 25% and 
should stimulate the use of buried 
cable construction. 

Engineering recommendations 
for the new installations include 
the following: 

1. Power and telephone cables 
may be installed at the same depth 
with random separation in a com- 
mon trench even though there will 
be no separation at some points. 
However, separations: obtainable 
without cost penalty are desirable. 

2. The underground portion of 
the power distribution circuit 
should be protected by a device ca- 
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pable of clearing line-to-ground 
faults in 12 cycles or less. 

3. A bare neutral should be in- 
stalled either as a separate conduc- 
tor in close proximity to the pri- 
mary cable or as metallic sheath or 
concentric conductors over the out- 
side of the cable. 

4, All existing grounds should 
be interconnected at each trans- 
former location. These include pri- 
mary and_ secondary neutrals, 
power cable shield or sheath, and 
telephone cable sheath. 

5. Common grounding of second- 
ary neutral, telephone protector 
and shield of telephone service cable 
should be made at each service en- 

‘trance in conformance with NEC 
requirements. 

6. The metallic sheath of the tele- 
phone cable is to be bonded to the 
power system grounded neutral at 
intervals of not more than 1000 
ft; 

Based on past experience with 
the types of cables to be used and 
the results of tests mentioned, the 
petitioners consider negligible the 
risk of personal injury or property 
damage which might result from 
random separation of the two 
cables in a common trench. Since 
the telephone cable is to be sheathed 
and grounded, inductive interfer- 
ence is not anticipated. 

Electrical characteristics of the 


cables to be used are listed as fol- 


lows: 

For 7.2 kv the cable shall consist 
of a No. 4, 19-strand tinned or alloy 
coated copper conductor, strand 
shielded with a 19/64-in. wall of 
ozone-resistant butyl-rubber insula- 
tion, a 30-mil thick semi-conducting 
bedding or jacket over the insula- 
tion, and a covering of 12 No. 14 
tinned or alloy coated uninsulated 
soft-drawn copper wires wound 


spirally with equidistant spacing 
around the circumference of the 
cable with a lay of from 5 to 7 in. 


UNDERGROUND DISTRIBUTION in Chi- 
cago area residential development feeds 
pad-mounted transformers like this. Sec- 
ondary services to homes go underground. 


"VE SEEN IT— 
YOU'LL LIKE 
THIS NEW LINE 


Ollie Windhorst, owner, Reddy Electric Co., Inc., Louisville, Kentucky 


General Electric’s new “square silhouette” baseboard 
heaters with standard thermal cut-out. 


Attractive “square silhouette” baseboard heaters head 
the list of pacesetting all-new electric comfort heating 
equipment—designed, engineered and manufactured by 


General Electric. Safe linear thermal cut-out is standard 
equipment on all models. The dependable General Electric 
Calrod® heating unit is equipped with radiating fins for fast 
heat recovery. 


INSTALLATION IS EASY: (1) heating element requires no 
disassembly, (2) wiring connections are easily accessible 
in front, (3) all covers, end caps and corner pieces snap 
into place, (4) ample space along raceways for wiring and 
interconnecting heaters, and (5) sections are easily joined 
at either end. ' 


FREE LITERATURE: for complete details and specifications, 
write 49-113-5, General Electric Company, Electric Comfort 


Heating Section, Appliance Park, Louisville 1, Kentucky. 
280-02 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1961 207 


YOU ASKED FOR | 


the May 1960 feature section of Electrical | 
=" Construction and Maintenance now in a | 
handsome hard-cover book. 


CONSTRUCTING ELECTRICAL SYSTEMS 


by J. F. McPartland and the Editors of Electrical Construction and Maintenance 


Here’s a modern, comprehensive reference 
and instruction manual on the methods and 
techniques used in constructing systems for 
power, light, signals and communications. 
Covering the best practice on selecting, 
mounting, connecting and housing all types 
of electrical equipment, this manual pre- 
sents 1959 National Electrical Code data 
relating to installation. And a wealth of 
special illustrations are used throughout 
to clarify fine code points. 


Chapters are broken down on the basis of 
types of equipment to facilitate ready refer- 
ence: lighting equipment — motors and con- 
trollers — conductors — raceways — switches 
— overcurrent protective devices — switch- 
boards and panelboards — transformers — 
capacitors and regulators — power sources — 
high voltage — signals and communications. 


CONTRACTORS — Get copies of this book 
for your job superintendents, foremen and 
estimators. They’ll appreciate the gesture 
and you'll get a high return on your invest- 
ment. 


ENGINEERS — This book is a bonanza of 
information in the area where electrical de- 
sign encounters most difficulty. Get copies for 
your key designers, junior engineers and 
draftsmen working into design. 


“CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


CONTENTS 


General Considerations 
Luminaires and 
Lighting Equipment 
Motors and Controllers 
Conductors 


= 
Raceways z 
Switches & ( Payment enclosed. 
Overcurrent Wl Ship to: 
Protective Devices a Name 
Switchboards ape A AOR 
and Panelboards 
Transformers Address — Company [_] 


Capacitors and Regulators 
Power Sources 

High Voltage 
Signals & Communications 


USE THIS COUPON TO ORDER YOUR BOOK 


208 


Please send me - 
ting Electrical Systems,”’ at $4.50 each. 


Home Eh 


Ci eee ae be 
Please indicate 
nature of Co. business. 
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WIRING A GROUP OF SWITCHES 


Problem: A number of branch circuits or subfeeder circuits are 
to be tapped from a feeder at one location, using fused 
switches for disconnects and short circuit protection. 

Solution: Bring feeder conduit into a suitable auxiliary gutter 
and tap from feeder conductors in gutter through the 
individual enclosed safety switches. 


Busbars or feeder 
conductors 


Feeder 


~~ Tap conductors 
Gutter ot top i in nipples 
to provide direct 
connections to 
line lugs in 
switches 


Fused switches 


NEC RULE SECTIO! 
373-8 


Switch enclosures shall 
not be used as junction 
boxes, troughs or race- 
ways for conductors feed- 
ing through of tapping 
off to other switches, un- 
less designs suitable for 
the _ourpose are em- 


PLANT ELECTRICAL PEOPLE — This 
book should be in the reference library of 
plant electrical engineers, electrical super- 


visors and electricians. 


ELECTRICAL INSPECTORS — Here’s 
a unique presentation of code rules in com- 
bination with specific installation details. 
taken from modern practice. The correlation _ 
between code generalities and actual job 
specifics will assist inspectors in many dif- 
ficult rulings. 


copy (copies) of the book, ‘‘Construc- 


O Please bill me. 0 Bill Company. 


Title. 


State reeset 


(273-076) 
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TELEPHONE PEDESTAL for underground 
telephone service in the same develop- 
ment is a number of feet away from the 
power cables, Under Illinois Commerce 


- Commission trial installation order, power 
and telephone distribution cables will be 


in same trench without earth separation. 


Or, the 7.2-kv cable can be a No. 
4, 19-strand copper conductor, 
strand shielded, with a 14/64-in. 
wall of polyethylene insulation, a 
semi-conducting covering over the 
insulation, and a éz-in. lead sheath 
overall. 

The 2.4-kv cable shall consist of 
No. 4, 19-strand aluminum con- 
ductor, with 10/64-in. insulation 
of ozone-resisting butyl rubber, 
jacketed with ¢z in. of non-conduct- 
ing heavy-duty black neoprene and 
a covering of seven No. 14 tinned or 
alloy coated soft or annealed copper 


wires wound spirally with equi-. 


distant spacing around the circum- 
ference of the cable with a lay of 
from 4 to 5 in. 

The telephone cable shall consist 
of a core of fine gauge (No. 19 to 
No. 26) copper wires, the number 
of pairs to vary with service re- 
quirements. Individual wires will 
be insulated with an extruded layer 
of polyethylene. The entire core 
will be wrapped with Mylar or 
Polypropylene. The wrapped core 
will be further sheathed in an 8- 
mil aluminum envelope and an outer 
65-mil jacket of extruded poly- 
ethylene. 

Under terms of the Commission 
order (limited exemption to Section 
9 of General Order 160) and pur- 
suant authority, neither petitioner 
is permitted to dig up a cable, if a 
fault should occur, unless a_ rep- 
resentative of the other is present. 
The only exception to this require- 
ment, scheduled to end Jan. 1, 1964, 
is an emergency requiring immedi- 
ate action. 

Commonwealth Edison Company 
and the Illinois Bell Telephone 
Company, now plan to approach a 
number of home builders in the 
Chicago metropolitan area to secure 
their cooperation in the authorized 
field trials. 


Free booklet tells you 
what to look for in a 


pressure-sensitive tape 


Here’s a handy, new booklet that gives clear, concise 
answers to nearly any pressure-sensitive tape problem. 
It’s based on Johns-Manville’s long years of experience 
in the manufacture of tapes for electrical and industrial 
applications. It’s called ‘How To Select A Pressure- 
Sensitive Tape,” and tells you how to effect important 
economies; help speed production; eliminate knotty 
mechanical difficulties. It tells: 


e Why the adhesive qualities of a tape are as important as the backing 
material. 


e What causes tape failure; and how to prevent it. 
e A glossary of terms associated with pressure-sensitive tapes. 


e A complete list of authoritative technical data files available. 


jp el aN oF Mh ge eh nnn lh | 


I iv l 
ee) M All 
| JOHNS-MANVILLE 20 } 
I DUTCH BRAND® TAPES | 
I BOX 14, NEW YORK 16, N. Y. ; 
| 
I Please send me a free copy of “How To Select A I 
I Pressure-Sensitive Tape.” I 
I | 
I NAME I 
I appREss I 
I I 
[iserry ZONE I 
; COUNTY STATE 
= 
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CABLE NIGHTCAPS 


Seal Unfinished 
Cable Joints 


Against Moisture 
And Dirt 


Cable splicing no longer need be one continuous operation when G&W 
Cable Nightcaps are used. Unfinished cable joints or terminations can 
be left overnight or for several days at a time with complete assurance 
that work will remain dry and clean as when sealed. 


The G&éW Cable Nightcap consists of a heavy plastic sleeve, water- 
proof paper to keep the plastic clean, tape, desiccant, and humidity 
indicator. The sleeve is slipped over the unfinished joint and one end 
taped tightly to the cable. Desiccant and humidity indicator are then 
inserted into the sleeve and its remaining end taped to the cable on 
other side of the joint. Waterproof paper is laid over the sleeve for 
protection. 


Further information on the Cable Nightcap is available from G&W 
Electric Specialty Company or consult your local G&W representative. 


G&W ELECTRIC SPECIALTY COMPANY 
3514 WEST 127th STREET © BLUE ISLAND, ILLINOIS 


a WW CANADIAN MFR. ¢ POWERLITE DEVICES, LTD. 


TORONTO, MONTREAL & VANCOUVER 
Superior quality standards—inspired specialized design 


& COMPLETELY 
WEATHERPROOF 


U-L APPROVED 


POWER OUTLETS 


FOR FARMS, RANCHES, 
MOBILE HOME PARKS, 
INDUSTRY, OUTDOOR 
CONSTRUCTION! 


MODEL P-55-F, as illustrated, has a 50 amp, 250 volt, 
4 wire power receptacle, protected with a 2 pole, 60 
amp pull out block. Also has a grounded type duplex 
receptacle protected with a separate fuse. U-L Ap- 
proved! . 

Top hub and three KO’s in bottom facilitate over- 
head or underground connections. 


COMPLETELY TAMPERPROOF! 
Cover closes completely when in use and can be 
padlocked to eliminate tampering. Also Circuit Breaker 
Model similar to model illustrated, with circuit breaker 
replacing the fuses. 


A COMPLETE LINE OF STANDARD MODELS TO CHO 

FROM IN FUSED OR CIRCUIT BREAKER TYPES WIM Ts 
ssa sei, TO 60 AMP, 3 and 4 WIRE RECEPTACLES, 

CHOICE OF FUSED OR 


ciGOISE OF FUSED OR | OVER 100 DIFFERENT MODELS! 
2 SEE YOUR LOCAL ELECTRICAL DISTRIBUTOR OR WRITE... 


ELECTRIC PRODUCTS, INC. pept. ec mm og 


MANKATO, MINNESOTA 
ee eee es os ld 


CHECKING ELECTRICAL PLANS for 
large Portland, Ore., department store 
are Ed Kozlowski, foreman, and Al Apple- 
ton, coordinator for W. R. Grasle, the 
electrical contractor and engineer in a 
5-level 7-acre project. Picture above was 
snapped in trailer office parked on the 
jobsite. 


EASA News 


Four EASA chapters — Great 
Lakes, Western Michigan, Central 
Ohio and Greater Cleveland—met 
in Toledo on August 21 for a day 
of golfing and a round of business 
and social activities. Bud Romanoff, 
Ontario Equipment Co. and Dick 
Romanoff, Romanoff Electric Co., 
both of Toledo, were hosts. 

e e e e 

A round of chapter meetings is 
scheduled for fall after a summer 
hiatus. Some of the larger meet- 
ings include: 

e Heart of American Chapter, at 
Mickey Mantle’s Holiday Inn, 
Joplin, Mo., September 13-14; 

¢ Southwestern Chapter, at 
Kingston, Okla., October 5-7; 


e Southeastern Chapter, at Dink- 


ler Plaza Hotel, Atlanta, Ga., No- 


vember 2-4. 
e e e e 

The first meeting of the 1962 con- 
vention committee was held in Chi- 
cago at Como Inn on July 26. More 
than 25 members attended along 
with the new EASA executive vice 
president August A. Baechle. The 
convention will be held in Chicago 


at the Conrad Hilton Hotel, June — 


10-13, 1962. 

Paul Sievert, of Sievert Electric 
Co., and Robert Kaska, of Chicago 
Electric Co., both of Chicago, were 
named co-general chairmen of the 
1962 convention. Assisting them 
will be Sigmund Pluskota, Pluskota 
Electric Co., Chicago, president of 
the Central District Chapter of 
EASA, and the following com- 
mittees: 

Program Committee — Joseph 
Ferrari, Excel Electric Co., Chi- 
cago, chairman; and Bill Kaska, 
Chicago Electric Co., Chicago, and 
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OWNER JERRY STILL of Still Electric 
Co., Decatur, Ill., poses before the new 
EASA emblem on his shop door. Mr. 
Still opened his own business in 1958, 
started training vocationally handicapped 
persons in electrical apparatus service a 
year later as part of a unique program 
conducted by the State of Illinois. 


Hans Westphal, Westphal & Co., 
Janesville, Wis. 

Entertainment Committee—Wil- 
liam Luebker, Hyre Electric Co., 
' Chicago, chairman. 

Exhibit Committee—Abe Mar- 
cus, Ther Electric & Machine Co., 
Chicago, chairman; Arthur Wag- 
ner Sr., Wagner Blectric Co., Chi- 
cago. 

Publicity Committee—Abe Mar- 
cus, Ther Electric & Machine Co., 
Chicago. 

Reception Committee—Ted Han- 
kins, Condo Electric Co., Chicago, 
and Fred Westphal, Westphal & 
Co., Chicago, co-chairman. 

Transportation Committee—Alex 
Pawlicki, Hygrade Electric Co., 
Chicago, chairman. 

Registration Committee—Glenn 
Glave, Chicago Electric Co., Chi- 
cago, chairman. 

Other members of the general 
convention committee include Jack 
Lessel, Central Motor & Repair Co., 
Chicago; and Elmer Jandt, C&H 
Electric Co., Chicago. 

e e e e 

A West Coast Regional Confer- 
ence of EASA has been called for 
September 22-23 at Charterhouse 
Hotel, Anaheim, Calif., opposite 
Disneyland, it has been announced 
by H. O. Stump, Stump Electric 
Co., Los Angeles, president. Dis- 
cussions will center around shop 
and office management. 

e e e e 

New officers have been named by 
EASA chapters. Among them— 

Julian Hupp, Electric Motors 
Co., Cedar Rapids, Iowa, has been 
elected president of the Midwest- 
ern Chapter, along with Curt Flohr, 
Flohr Electric Co., Omaha, Neb., 
vice president; Elroy Reese, Reese 
Electric Co., Ames, Iowa, secretary- 
treasurer; and Glenn Smith, Elec- 


ie 


FURR 


MAGNET ASSEMBLY 


aS 


TRIP-FREE THERMAL 
OVERLOAD RELAY 


The highest quality means the best control! Furnas Electric 
components, with their “years ahead’ design and top quality 
materials, assure you of top performance and longer con- 
trol life. 


CONTACT BLOCK—nonr-tracking, fungus and moisture- 
resistant. Made of impact-resistant material to withstand 
severe usage. Deep arc chambers prevent arcing. 


CROSS ARM ASSEMBLY—of high-impact material for 
millions of operations. Stainless steel contact springs. Visible 
and front removable silver-cadmium oxide contacts. 


MAGNET ASSEMBLY —dual voltage—dual frequency coils, 
110-220 or 220-440 volts. Magnet features just one moving 
part. Layer wound encapsulated coil with built-in terminal 
board. Coils are built to withstand moisture, fungus and 
combustion. 


TRULY TRIP-FREE THERMAL OVERLOAD RELAY— 
—manual or automatic reset. Non-adjustable trip assures 
tamper-proof operation. Third overload kit can be added in 


the field. A106 


Write today for Bulletin 14-Bl— 
1067 McKee Street, Batavia, Illinois 


FURNAS ELECTRIC COMPANY 


BATAVIA «+ ILLINOIS 


Sales Representatives in All Principal Cities 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1961 


TOP PERFORMANCE! | 


211 


Pre-assembled, electrical 


no Meller speeds 


south Bend sidewalk job! 


As concrete crews poured and spread, 
electricians quickly rolled out 414’ x 12’ 
Sno-Melter mats* right behind them. 


While concrete sections were leveled, 
well-tagged Sno-Melter lead wires were 
fed into pre-arranged junction boxes. 


eae 


Electricians were well out of the way by 
the time top 114” layer of concrete was 
poured. No wonder job went so fast! 


Next winter, no more snow to shovel! 
Pre-assembled electrical Sno-Melters 
assured a fast, trouble-free job on 
this walk in front of the new offices 
of Albert McGann Securities Co., 
South Bend, Ind. Sno-Melters roll 
right out as concrete is poured for 
walks, drives, ramps, docks. Write for 
engineering data and catalog. 


*Special Sizes 


basy-HEAT.... 


“Electric Snow Removal Equipment” 
Dept. ECM, New Carlisle, Indiana 
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persons fo meet the 


ecepsary to earn 9 
rivete industry, 


TRAINEES at Still Electric Co., Decatur, 
Ill., learn to work with conventional shop 
tools as part of rehabilitation program for 
the vocationally handicapped, which the 
shop is conducting for the State of 
\linois. More than 20 trainees, who have 
completed the intensive 75-week course, 
are now employed in industry through- 
out the country. 


tric Machinery Service, Omaha, 
Neb., and Henry Peterson, Peter- 
son Electric Motor Service, Mason 
City, Iowa, directors. 

F. E. Cook has been elected presi- 
dent of Southeastern Chapter, 
along with Michael E. Assalone, 
vice president; James H. Parrish, 
secretary-treasurer; Mrs. 
S. Waldrop, executive secretary; 
and W. T. Becton, Roger W. Wilson, 
Ben F. Whaley, James R. Shearon, 
J. Lester Belcher and Lewis S. 
Bain, directors. 

e e e e 

The Mid-Year meeting of 
EASA’s Board of Directors will be 
held in St. Louis at Clayton Inn, 
November 17-18. 


New Books 
ABC’s of Computers (Cat. No. 
ABC-1), by Allan Lytel; 128 


pages; $1.95. Technical Book Div., 
Howard W. Sams & Co., Inc., 2201 
EK. 46th St., Indianapolis 6, Ind. 

Serves as a basic, self-teaching, 
introduction to computers. in 
simple language for the technician, 
maintenance man or beginner. In 
logical progression, the book dis- 
cusses circuits, tube and relay 
switching devices, and other com- 
ponents of both digital and analog 
computers. 


How to Repair Small Appliances 
(Cat. No. APP-1), by Jack Darr; 
128 pages; $2.50. Technical Book 
Div., Howard W. Sams & Co., 2201 
E. 46th St., Indianapolis 6, Ind. 
Discussed and pictured are the 
operation and repair of such ap- 


Nancy 


= 


Pr, 


PORTABLE 


HYDRAULIC 


Lifts Men and Materials , 
to Working Height. . . FAST! 


Work height is easily changed up or down 
by a touch of the hydraulic controls, after 
releasing the safety lock. The big Sky 
Witch lifts loads of up to 2000 pounds 
and extends to heights of up to 30 feet 
—and there are models to fit other 
requirements! Ideal for installing and 
servicing overhead electrical systems! 
Offered in your choice of power, mount- 
ing, and optional features! 


CHARLES Machine Works, Inc. 


K 
’ STANDBY POWER 


Gasoline, Gas Diesel Models to 750 KVA 
We all agree it is good business to insure 
against unforeseen losses due to fire, wind or 
accident ... 
loss of time, inconvenience, discomfort, dan- 
gers that power failures bring. With Katolight 
Power Plants you can keep your electrical 
equipment functioning until power 


626 Birch St. © Perry, Okla. © FE 6-4404 


ow Ct “oct: 4 


a 
a 


TOLIGHT 


but none is available to cover 


is restored, 


KATOLIGHT ¢ 
PORTABLE POWER : 


AVAILABLE ON DOLLIES OR TRAILERS i 


Crews have ‘‘plug-in’ power at their finger 
tips when and where they want it. Quick. | 
steady power for operating electric saws, 
grinders, drills, hammers, heaters, sanders, 
paint sprayers. No delays. .. No ce 
power line hook-ups. 500 to 35,000 
watts and up. ‘2 


BIGGER OVERLOAD CAPACITY &. 


WRITE FOR 

= @& NEW BROCHURE! & 

atolight corroration: 
Box 891-53 Mankato, Minnesota — 
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-pliances as toasters, shavers, irons, 
electric blankets, knife sharpeners, 
mixers, blenders, coffee makers, 
popcorn poppers, electric skillets, 
heating pads, fans, can openers and 
rotisseries, with chapters on 
broken or worn line cords, plugs 
and attachments, and defective 
heating elements and thermostats. 


Tube Substitution Handbook, Vol. 
2 (Cat. No. TUB-2); 96 pages; 
$1.50. Technical Book Div., Howard 
W. Sams & Co., Inc., 2201 E. 46th 
St., Indianapolis 6, Ind. 

Up-to-date listing of substitu- 
tions possible in electrical equip- 
ment employing electronic tubes, 
including cross-referenced sections 
of both American and European 
tubes. 


‘American Standards Publications 
available from American Stand- 
ards Assn., 10 HE. 40th St., New 
Work 16, N.UY.: 

IEC Publication 71: Recom- 
‘mendations for Insulation Coordi- 
nation ($3.20). 

IEC Publication 51: Recom- 
mendations for Indicating Electri- 
cal Measuring Instruments and 
Their Accessories ($6.00). 

IEC Publication 117-2: Recom- 
mended Graphical Symbols (for 
machines, transformers, primary 
cells and batteries) ($2.40). 

C 80.5-1960: American Stand- 
ard Specifications for Rigid Alumi- 
num Conduit (50¢). 


Films 


Meter Testing Made Safe. 16- 
minute, 35mm sound-slide film in 
color presents safety practices for 
use when testing meters where 
test switches and test blocks are 
used. $35 per set. Edison Electric 
Institute, 750 Third Ave, New 
Ore vas Yo. 


Electric House Heating. 18-min- 
ute, full-color sound film, 16mm, 
illustrates man’s progress in bring- 
ing warmth into his home, showing 
consumers that electric heating is 
today’s modern, effective way to 
obtain winter comfort. $55 per 
print, plus postage. Live Better 
Electrically Program, Edison Elec- 
tric Institute, 750 Third Ave., New 
Work ween oY. 


From a Bed of Pain (Lessons from 
a Near-Fatal Electric Shock Acci- 
dent). 15-minute, 35mm _sound- 
slide film in color portrays how and 
why an accident occurred to a line- 
man, with a discussion of basic 
precautions which would have pre- 
vented it. $35 per set. Edison Elec- 
tric Institute, 750 Third Ave., New 
Vove wT tN Ve 


A SMALLER 200-AMP BREAKER—FITS 
IN HALF THE SPACE OF THE ONE 
YOU'RE USING. You can save several 


inches of panelboard space (and a number 
of dollars) by using Heinemann’s SE-33 
circuit breaker. It’s only half the size of 
comparably-rated breakers —- and costs 
even less than most equally-rated fused 
equipment. Other advantages are magnetic 
actuation (no troubles with high ambient 
temperatures) and pressure-type solder- 
less connectors (for copper or aluminum 
conductors in sizes from #6 to #250, CM, 
CU/AL). A two-pole breaker, the SE-33 
comes in standard ratings from 125 to 200 
amps, 120/240V, AC. Also available in its 
own indoor or outdoor enclosure. Details 
are in Bulletin 1003. Write for a copy. 


HEINEMANN ELECTRIC COMPANY, 132 BRUNSWICK PIKE, TRENTON 2, N.J. 
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SA-2436 


Operating Performance is the second 


of three vital “musts” for Service. 
Entrance switches. The first is Electro- 
Mechanical Strength, the third—Load 
Break Dependability. 

The Pringle LOAD BREAK Switch 
for Service Entrance application was 
put through severe tests for reliability. 
Sample of Operating Performance: at 
130% rated load, 44 separate opening 
and closing operations. Another: 50 
successive operations of the switch at 
150% rated load. (In both cases, the 
tests could have been continued indefi- 
nitely without damage to the switch!) 

Send today for proof of Pringle’s 
unmatched reliability. Just ask for Test 
Report Bulletin P-112. 


ELECTRICAL 


Decale 
mn MANUFACTURING 
f c J COMPANY 


1906 N. SIXTH ST., PHILADELPHIA 22, PA. 


DATES AHEAD 
5th Electrical World Electric Heating 
and Heat Pump Conference—Shera- 


ton-Park Hotel, Washington, D. C., 
September 25-26. 


International Association of Electrical 
Inspectors — Chapter Meetings — 
George Welman, New Orleans, La., 
September 26; Southwestern Section, 
Lafayette Hotel, Long Beach, Calif., 
September 18-21; Western Section, 
Biltmore Hotel, Oklahoma City, 
Okla., September 25-27; Eastern Sec- 
tion, Warwick Hotel, Philadelphia, 
Pa., October 9-11; Southern Section, 
Grove Park Inn, Asheville, N. C., 
October 16-18. Western New York, 


Buffalo, N. Y., October 25; North 
Central Div., Texas, Fort Worth, 
Texas, November 38; Nebraska, 


Grand Island, Neb., November 6-7; 
Southern California, Glendale, Calif., 
November 8; Canadian Section, King 


Edward Hotel, Toronto, Ont. No- 
vember 17-18. Illinois, Morrison 
Hotel, Chicago, Ill., February 1-2; 


Joint Five Chapters, Shreveport, La., 
April 27-28. 

American Home _ Lighting Fixture 
Month—Sponsored by the American 
Home Lighting Institute, Chicago, 
Tll., September 1-30. 

Industrial Electronics Symposium— 
Bradford Hotel, Boston, Mass., Sep- 
tember 20-21. 

Illuminating Engineering Society—Na- 
tional Technical Conference, Chase 


Park Plaza Hotel, St. Louis, Mo., 
September 24-29. 
Third Virginia Biennial State-Wide 


Industrial Exposition—Victory Sta- 
dium, Roanoke, Va., September 27-30. 


Florida Association of Electrical Con- 
tractors—Annual conference, Fort 
Harrison Hotel, Clearwater, Fla., 
September 29, 30—October 1. 

Lighting Progress Exposition—Spon- 
sored by the Electric League of 
Southern California, Hollywood Pal- 
ladium, Los Angeles, Calif., October 
3-5. 

Delaware Valley Electrical 
Show—Convention Hall, 
phia, Pa., October 38-5. 


International Association of Electrical 
Leagues—25th Annual Conference, 
President Hotel, Atlantic City, N. J., 
October 4-6, 

Western Building Industries Exposi- 
tion—Great Western Exhibit Center, 
Los Angeles, Calif., October 7-10. 


Progress 
Philadel- 


‘ 17th Annual National Electronics Con- 


ference — International Amphithea- 
tre, Chicago, Ill., October 9-11. 


National Electrical Contractors Asso- 
ciation—Annual convention, Wash- 
ington, D. C., October 10-14. 


National Electrical Manufacturers 
Assn.—Annual meeting, "Traymore 
Hotel, Atlantic City, N. J.,. November 
13-17. 


Electrical Engineering Exposition— 
Sponsored by AIEE, New York Coli- 
seum, New York, N. Y., January 29- 
February 2, 1962. 


National Electrical Week—National 
promotion, February 11-17. 

Sixth National Electrical Industries 
Show — New York Coliseum, New 
York, N. Y., March 11-14. 

Electrical Apparatus Service Associa- 
tion—Convention, Conrad-Hilton Ho- 
tel, Chicago, Ill., June 3-7. 


Low Cost 


FIXED TEMPERATURE 


THERMOSTAT 


FOR 120 and 240 VAC 


Highly successful surface sen- 
sitive pre-set thermostat made 
of quality materials. U/L and 
CSA approved switch. Factory 
calibrated to operate above 
freezing. For automatic opera- 
tion of any heating device up 
to 500 watts on 120 VAC or 
1,000 watts on 240 VAC, 
Sealed waterproof. Has 4-ft. 
cord, plug and single outlet. 
Only $4.45. 


Write for FREE Literature 


THE SMITH-GATES CORP. 


FARMINGTON, CONN, 


SOLENOID 
’ VALVES 


... ARE RUGGEDLY & ACCURATELY 


CONSTRUCTED TO GUARD AGAINST 
COSTLY FLOW FAILURES. 


The entire operating mechanism of Magnatrol 
Solenoid Valves can be cleaned, repaired or 
replaced WITHOUT removing the valve body 
from the pipe line or breaking flexible elec- 
trical leads. 

This unusual design advantage plus the fact 
that every Magnatrol Valve is CUSTOM AS- 
SEMBLED and FACTORY TESTED . . . means 
greater dependability. 

Available in normally closed and normally open 
models, in pipe sizes from 1/4” to 3”. Pres- 
sure ranges from zero up to 500 psi. 


HAWTHORNE, 26 
NEW JERSEY 
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Among the 
Manufacturers 


Headquarters Announcements 


General Electric Co., Schenec- 
tady, N. Y.—Ralph J. Cordiner, 
chairman of the board; Gerald L. 
Phillippe, president; Cramer W. 
LaPierre, executive vice president. 

Pyramid Instrument Corp., Lyn- 

brook, L. I., N. Y., has changed its 
name to Amprobe Instrument 
Corp. 
' Hysol Corp., Olean, N. Y., and 
Permacel Div., Johnson & Johnson, 
New Brunswick, N. J., jointly an- 
nounce the sale of Permacel’s 
epoxy electrical insulation potting 
and encapsulation product line to 
Hysol Corp- 

Pennsylvania Transformer Div., 
McGraw-Edison Co., Canonsburg, 
Pa—Fred H. Plank, president; 
succeeding .W. E. Kerr, who was 
named chairman of Pennsylvania- 
Lectro Management Group; W. R. 
Swoish, vice president of market- 
ing; and Walter H. Renberg, sales 
manager. 

Federal Pacific Electric Co., 
Newark, N. J., has opened a manu- 
facturing, warehousing and sales 
center in Des Plaines, Ill., with 
Clifford E. Harris as manager. 

Multi-Amp Electronic Corp., 
has moved to its new location at 
61 Myrtle St., Cranford, N. J. 

Benjamin Div., Thomas Indus- 
tries, Inc., Des Plaines, I]].—Harry 
Shubart, director of manufactur- 
ing. ; = 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—Charles W. Parker, 
Jr., general marketing manager, 
New Products Dept.; Leonard J. 
Linde, director of engineering, In- 
dustries Group; Wayne A. John- 
ston, board of directors. 

American Biltrite Rubber Co., 
Boston, Mass.—John M. Dennehy, 
product manager, electrical tape 
sales, Boston Woven Hose & Rub- 
ber Div. 

General Electric Co., Tyler, 
Texas, has announced the forma- 
tion of a new Product Section, the 
Central Air Conditioner Section, 
comprised of G-E’s Tyler, Texas, 
Central Air Conditioner Plant and 
their Trenton, N. J., Furnace 
Plant, with W. J. McCullough as 
general manager. 

Furnas Electric Co., Batavia, 
Ill—James M. O’Rourke, sales 
manager. 

International Resistance Co., 
Philadelphia, Pa.—J. Penn Ruth- 
erfoord, board of directors. 
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IN YOUR EL ING BUSINESS! 


It’s happening across the country . . . greatly increased installations of 
America’s most advanced electric heating line, preferred for more 
Performance « Ease of installation « Profit! Join the switch to Arvin 
and watch your sales start climbing! 


INVISA-BASEBOARD .. . 414” low, 
134” thin, slimmest and thinnest of all! Ra- 
diant fins in Arvin’s continuous rod-type ° 
element heat far faster. Installation is faster, 
too: pre-wired for. connection ease; new 
‘nail or screw” fastening; all without dis- 
mantling the unit! High or low wattage, 
various lengths, matching accessories. 


e 
E RFO RMAN Cc E ! Greater cuateinee satisfac-, 


tion with proven, outstanding efficiency from exclusive 
designed heating elements. 


INVISA-PANELS. ... nationally-featured 
ceiling heat units that completely eliminate 
the floor-and-wall problems in room plan- 
ning! Only 18%” thin, 2474” x 4914". Shipped 
completely assembled, they go up fast any- 
where with simple ‘‘screwdriver-and-pliers” 
installation. No moving parts, trouble-free. 
Can be painted to match ceiling. 


ASE OF INSTALLATION! Engineered 


into all Arvin units are special connecting advancements 
for far easier fastening, faster hookup to save you valuable 
installation time. 


BUILT-IN WALL HEATERS ... com- 
plete line of attractively-styled models, 120 
and 240 volt, gives you a wide selection of 
14 requirement-adaptations. Instant-heat- 
ing elements, whisper-quiet fans and push- 
button controls. No oversize cutouts: each 
model fits easily between 16”-center studs, 
and features new-design rough-in box and 
quick-fastening clamps. 


RO FIT ! Arvin performance, consumer eye-appeal, 
time-saving installation plus good markup . . . all result in 
greater per-job profit with any Arvin units. 


GET MORE FACTS NOW... write today for catalogs 
of Arvin's complete Electric Heat line including Ceiling 
Cable, Thermostats, Accessories. 

GET FREE SPECIALIZED SERVICE... Arvin's 
Electric Heat specialists will work with you in every 


way, even to the outlining of an entire installation. Fact. p ec 
2 Electric Heat Division 
All Arvin units U. L, Approved, ARVIN INDUSTRIES, INC., Columbus, Ind. 


A LEADING NAME IN ELECTRIC HEAT PRODUCTS FOR 28 YEARS 


. SEPTEMBER, 1961 215 


ALL THREE UNITS 


AVAILABLE IN 


RECTANGULAR 
ROUND 
ELLIPTICAL 
SCOOP 


———-————--- 


Porcelain Enamel Finish 
Cast Aluminum Slip Fitters 
and Wiring Hubs 
WRITE FOR 


FLOODLIGHT CATALOG No. 9A 


QUADRANGLE MFG. CO. 


32 S. PEORIA ST. 
CHICAGO 7, ILLINOIS 
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Leece-Neville Co., Cleveland, 
Ohio—Harold J. Zuske, vice presi- 
dent and general manager, Frac- 
tional Horsepower Motor Div.; Al- 
bert D. Gilchrist, vice president 
and general manager, Alternator 
and Standard Products Div.; Rob- 
ert G. Hill, general sales manager; 
William E. Carter, sales manager 
of original equipment; J. S. Allt, 
manager of all divisions. 

Sylvania Electric Products Inc., 
New York, N. Y.—William F. Rue- 
ger, vice president and general 
counsel. 


Anderson Electric Corp., Leeds, — 


Ala.—John Q. Dickerson, field en- 
gineer. 

Union Carbide Corp., New York, 
N. Y.—R. K. Turner, vice presi- 
dent. 

Calcon Mfg. Co., Washington, 
Pa.—Arthur H. Lassers, general 
manager. 

Worthington Corp., Harrison, 
N. J.—Draper E. Tessendorf, gen- 
eral manager, Mechanical Power 
Transmission Div., Oil City, Pa.; 
William A. Meiter, vice president 
of Washington, D. C., services. 

Appleton Electric Co., Chicago, 
Il]l—W. P. White, Jr., executive 
vice president; Robert G. Ehret, 
director of purchases. 

Minnesota Mining & Mfg. Co., 
St. Paul, Minn.—Dr. C. W. Walton, 
vice president for research. 

Braden Winch, Div. of Nautec 
Corp., Broken Arrow, Okla.—R. L. 
Wilson, chief engineer. 

Executone, Inc., Long Island 
City, N. Y.—E. Kenneth Marks, 
director of manufacturing. 

Gould-National Batteries, Inc., 
St. Paul, Minn.—E. J. Frenzel, 
manager, utility power applica- 
tions, Industrial Battery Sales Div. 

Minneapolis-Honeywell Regula- 
tor Co., Minneapolis, Minn.—Ray- 
mond 8. Fries, manager of manu- 
facturing and engineering, Brown 
Instruments Div.; Dr. Van W. 
Berringer, general manager, Semi- 
conductor Div. 

E. W. Bliss Co., Canton, Ohio— 
Carl E. Anderson, president and 
chief executive officer. 

Dytronics, Inc., Rochester, Mich. 
—Alex W. Warner, vice president 
and general manager. 

Fairbanks, Morse & Co., Yon- 
kers, N. Y.—Sheldon K. Howard, 
director of marketing of Beloit 
(Wis.) group. 

Carpenter Steel Co., 
Pa.—W. Kent Kise, Jr., 
of electronic alloy sales. 

Stackpole Carbon Co., St. Marys, 


Pa.—Russell T. Dean, chief engi- | 


neer, Resistor Engineering Dept., 
Electronic Components Div. 


Reading, | 
manager | 


You DON’T Need 
4 BOLTS &= WASHERS 
NUTS my A 
or Special Tools 
lay install 


Chath rant 


2 Giraiwisiey 
fi 


—=| 
Cable 
Support=Systems 


Chalfant Splice Plates and Trays are securely 
fastened by the exclusive Chalfant Crimping 
Method ... to reduce installation time way 
below conventional methods. Lower costs are- 
also achieved with Chalfant systems because 
each splice plate and tray is made from high 
quality, longer lasting, economical Aluminized 


steel. 

You'll save 15% on material and 40% on 
installation when you use Chalfant Systems to 
produce a better job. 


Write for Catalog 


CHALFANT PRODUCTS CO., Inc. 


11521 MADISON AVENUE 
CLEVELAND 2, OHIO 


habfeny 


@ 


EFFICIENCY 


CONDUIT HANGERS: 
fox GAS - CABLE 
and AIR LINES 


On Steel Construction, “Type 

F” hangers are best for carrying 

Y% to 2% pipe and armored 

cable at any angle to beams. 
Write for new catalog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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AKER 
scaffolds 


-.. are the easiest 
to work with... 


adjusted for 
stairway use 


Baker Scaffolds 
with auxiliary 
platform 


with underslung 
platform trusses 


i 
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ay 
& 
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a 
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Baker Scaffold 
tower assembly 


Oo 
Listed under 
Re-examination 
Service 
Underwriters’ 


k 
Beat Mere! Laboratories, Inc. 


stacked for height 


Baker Scaffolds are the “workingest” scaf- 
‘olds because they are easiest to work 
with. Easily transported, fast to assemble, 
quickly adjusted in 3-inch increments — 
here’s nothing like Baker Scaffolds for 
speed, convenience and versatility. Write 
oday for more complete information. 


BAKER 
SCAFFOLDS 


DESIGNED for PORTABILITY * BUILT for DURABILITY 


BAKER-ROOS, INC. 
>. O. Box 892, Dept. #613, Indianapolis 6, Ind. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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Whitney Blake Co., New Haven, 
Conn.—Charles G. Cumpstone, 
sales manager. 

Steele Mfg. Co., Tyler, Texas— 
J. Hinds Froussard, general sales 
manager. 

Crouse-Hinds Co., Syracuse, N. 
Y.—Raymond W. Cummings, vice 
president of finance. 

Fostoria Corp., Fostoria, Ohio— 
C. A. Williams, manager of engi- 
neering; R. E. Justice, manager 
of manufacturing; Electrical 
Products Div. 

Dayco Corp., Dayton, Ohio—Jo- 
seph A. Conlon, vice president of 
sales, Rubber Products Div. 

Bailey Meter Co., Cleveland, 
Ohio—A. J. Hornfeck, director of 
research; J. E. McEvoy, manager 
of Product Engineering Dept.; R. 
E. Clark, manager of Equipment 
Engineering Dept.; J. K. Loeser, 
manager of Project Engineering 
Dept.; J. V. Werme, manager of 
Electrical Engineering Dept. 

Wheatland Electric Products, 
Inc., Carnegie, Pa.—Vincent P. 
Oatis, Jr., marketing manager. 

Triangle Conduit & Cable Co., 
Inc., New Brunswick, N. J.—Harry 
H. Martin, vice president of opera- 
tions. 

Jerrold Electronics Corp., Phila- 
delphia, Pa.—Sidney Harman, 
president and chief executive of- 


_ficer; Milton J. Shapp, chairman of 


the board. 

Gedney Electric Co., Inc., New 
York, N. Y.—Richard W. Noel, 
vice president of sales; Elmer 
Quinn, sales manager. 

General Electric Co., Niles, Ohio 
—A. J. Gizzi, manager of manufac- 
turing and engineering, Chemical 
& Metallurgical Div., Conduit 
Products Dept. 

Pass & Seymour, Inc., Syracuse, 
N. Y.—T. A. Mager, general sales 
manager. 


Regional Appointments 
NEW ENGLAND 


Sola Electric Co.: Electrical 
Agencies, Inc., Boston, Mass., sales 
representative in the New England 


- area. 


Allis-Chalmers Mfg. Co.: Clin- 
ton R. Carlisle, manager of Hart- 
ford district; D. R. Silvestrini, 
manager of industrial sales, Bos- 
ton district. 

Channel Master Corp.: Robert 
R. Yusen Sales Co., Cambridge, 
Mass., sales representative; Elec- 
trical Div. 


MIDDLE ATLANTIC 


National Supply Div., Armco 
Steel Corp.: F. W. Emerson Co., 


LESS 


VOLTAGE 


REYNOLDS 
ALUMINUM 
RIGID CONDUIT 


* Lightweight 

* Easy to Cut 

* Easy to Thread 
% Easy to Handle 
* Easy to Bend 

* Locally Stocked 


For complete information and names 
of Reynolds Aluminum Rigid Con- 
duit Distributors, call your Reynolds 
Sales Office, or write: Reynolds 
Metals Company, Box 2346-ET, 
Richmond 18, Virginia. 
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‘Tru-Start: 
CORE 


DRILLS 


FOR DRILLING & 


LARGE HOLES 
IN... : 


CONCRETE, 4 
BRICK, 
STONE, 
SLATE, 

ETC, 


EASY TO USE 


STARTER POINT © 


@ NEW inexpensive “STARTER POINT” elimi- 
nates walking... 
quickly. Cuts drilling cost! 

@ LARGE MULTIPLE CARBIDE CUTTERS perma- 
nently bonded to drill 
longer tool life. ; 


@ THREADS START AT CUTTER EDGE and are 
continuous . 


locates hole accurately and 


body—guarantee 


++ assure faster, smoother cutting. 


@ LANDS AND SPIRAL designed for quick re- 
moval of dust—eliminate packing and stalling. 


Hi “TRU-START” Core Drills are made of special 


case-hardened steel, black oxide finish. Standard | 


drill sizes, % to 212”. Fully guaranteed! 


CH “TRIPL-FLUTE”’ is 
ED ee 


“Hi’’ Percussion Type Masonry Drills are accu- 
rately machined to size from solid bars of the 
highest grade tool steel. These drills, the most 
advanced masonry drills available, are used with 
hand hammer and holder, or chuck and impact 
hammers (electric or air). Three-fluted type .. . 


8 sizes. Easily sharpened. 


SEND FOR “Hi’’ FASTENER CATALOG 


NAM 
FIRM. 
STREET. 
CITY. 


ee 


TRADE MARK RIG 


442 ELM ST. © SYCAMORE, ILL. 
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Newark, N. J., Spang conduit rep- 


sey. 
Fisher-Pierce Div., Sigma In- 
struments, Inc.: Low Associates, 
Bristol, Pa., sales representative 
covering Delaware, eastern Penn- 
sylvania, southern New Jersey 
and eastern shore of Maryland. 
General Tapered Products, Inc.: 


Jae & Meyer Co., Inc., Mt. Vernon, 
N. Y. sales and engineering rep- 
resentative; Outdoor Lighting Div. 

Detroit Broach & Machine Co.: 
G. W. Brunton & Son Inc., Buf- 
falo, N. Y., sales representative. 

Allis-Chalmers Mfg. Co.: Ray- 
mond H. Black, manager of Allen- 
town, Pa., district. 

Channel Master Corp.: Clarke & 
Lype, Inc., Pittsburgh, Pa., sales 
representative; Electrical Div. 


HOLUB INDUSTRIES, Inc. 


SOUTH ATLANTIC 


Channel Master Corp.: Hopper 

& McCoy, Atlanta, Ga., sales rep- 

resentative; Electrical Div. 
| Allis-Chalmers Mfg. Co.: Jo- 
seph Bronaugh, manager, utility 
| sales, Baltimore district; Andrew 
| Wassel, manager, utility sales and 
W. W. Chalmers, industrial sales, 
Charlotte district. 

H. K. Porter Co., Inc.: R. W. 
Dixon, manager of new plant at 
Lynchburg, Va., Delta-Star Elec- 
tric Div. 

Wakefield and Art Metal Light- 
ing Div., Wakefield Corp.: Donald 


representative, covering northern 
Florida area. 

Oak Mfg. Co.: Cartwright & 
| Beane, Memphis, Atlanta, New 
Orleans, North Miami Beach and 
Orlando, sales representative, cov- 
ering Florida, South Carolina, 
| Georgia, Alabama, Mississippi and 
| Tennessee. 

* Pringle Electrical Mfg. Co.: 
V. Scott, Jr. and Associates, At- 


lanta, Ga., representative in 
Georgia. 
| EAST CENTRAL 
Pyle-National Co.: Nicholas P. 


Roussos, Chicago district manager, 
Steber Div. 

Penn-Union’ Electric  Corp.: 
John W. Roth Co., Indianapolis, 
sales agents covering Kentucky, 
Indiana and southern Illinois. 

Owatonna Tool Co.: Thomas F. 
Devine, district manager for 
southern Ohio, eastern Kentucky 
and southwest Virginia, Tools & 
Equipment Div. 
| Allis-Chalmers 


Mfg. 


| Cleveland district, Industries 
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resentative in northern New Jer- 


_J. Watson, Winter Park, Fla., sales | 


O. | 


| 


Co.: | 
Thomas L. Dineen, manager of | 


| 
| 
| 


Wess PROVE: 3 
10% more slip. 


Wire Pulling Lubricant 
For Lead, Rubber, Braid or 


= There is only 
one Y-ER EAS 


Don’t accept substitutes. 
The extra slip means extra 
savings on every job. 


Creamy, non-corrosive, 

Never greasy or messy. 
Prevents sticking or setting. 
Extra slip for saddles and 
turns, 

Does not run back on cables. 
Never harmful to hands, cloth- 
ing,, cables or conduit. 


Write for 
descriptive 
literature 


ELECTRO COMPOUND CO. 
4149 W. 150th St., Cleveland 35, Ohio 


Compact - Precise 


"4VWA TRANSISTORIZED 
MEGOHM 
METER 


now available for the first time from Japan, 
14 THE SIZE, 14 THE PRICE 
of comparable instruments. 


Check these features of this unique megger fester... 


© Transistorized, power from 
standard batteries. 
© One-third the size of 
standard meggers.. 
weighs only three pounds! 
@ Available in seven sizes.. 
from 100V-200M2 to 500 & 
1000V, 1000 & 2000M®. 
© Prices as low as the quality 
is high, beginning at only 
$92 plus excise tax for the 
100V-200M2 model. 


All Sanwa equipment is sold under a 
satisfaction guaranteed policy. 


Mail today: WORLD TRADERS, INC., 450 Grant Ave., San 
Francisco, Calif. Send me free catalog, price list and full 
details of complete line of SANWA multi-testers, 


a a 
pS a ee a 
City. State. 
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TN 


THE PRESS OF BUSINESS 


Our presses are going full speed 

every day, turning out price sheets 

with the very latest, information 
to keep 


TSP’s 
ELECTRICAL TRADE BOOK 


fhe most UP TO DATE and 
COMPLETELY ILLUSTRATED 
PRICE BOOK 


For detailed 
information, 
fill in 
coupon 
and mail 


341 E. Ohio St. 
Chicago 11, Ill. 


Dept. ECM 


Please send FREE brochure on 
TSP ELECTRICAL TRADE BOOK 


Signed By 


Street 


Group; James W. Snarr, manager 
of processing industry sales, Chi- 
cago district; Henry M. Brundage, 
manager of Chattanooga district. 

Johns-Manville Sales  Corp.: 
Thomas H. Kiernan, sales repre- 
sentative for Chicago territory. 

General Electric Co.: James 
Hamlin, sales representative, new 
sales office in Dayton, Ohio, Sili- 
cone Products Dept.; Robert F. 
Paling, manager of heating con- 
trol sales, Appliance Control Dept., 
Morrison, Ill. 

Inland Wire Products Co.: Rich- 
ard H. Shepard, sales manager, 
Chicago area. 

Oak Mfg. Co.: Product Sales 
Corp., East Lansing, Mich., sales 
representative. 

Channel Master Corp.: D. S. 
Davis Co., Chicago, IIl., sales rep- 
resentative, Electrical Div. 


WEST CENTRAL 


General Blower Co.: Joseph H. 
Maloney and Sidney C. Shepard, 
Jr., sales agents for Louisiana, 
lower Mississippi and the Florida 
Gulf Coast areas. 

Penn Union Electric Corp.: Bas- 
sett-Eischen Co., Omaha and Des 
Moines, sales agents for Nebraska 
and Iowa. 

General Blower Co.: Rainey Co., 
Houston, Texas, sales agency. 

Accurate Mfg. Co.: Fred C. Bald- 
ridge Co., New Orleans, sales rep- 
resentative in Louisiana and Ar- 
kansas. 

Fanner Mfg. Co.: Henderson 
Sales Co., Inc., St. Louis, sales rep- 
resentative in the eastern half of 
Missouri; Electrical Products Div. 

Oak Mfg. Co.: Lloyd F. Murphy 
& Associates, Inc., Minneapolis, 
sales representative in Minnesota, 
northern Wisconsin, North and 
South Dakota. 

Channel Master Corp.: Henry L. 
Guokas Assoc., Dallas, Texas, sales 
representative, Electrical Div. 


WEST 


Eutectic Welding Alloys Corp.: 
John W. Reuter, division manager 
in the eleven western states and 
Alaska and Hawaii, with head- 
quarters in Oakland, Calif. 

General Electric Co.: W. L. Bat- 
ty, Jr., manager of western dis- 
trict and James M. Morrison, sales 
representative for Western Sales 
District; Silicone Products Dept., 
headquarters at Downey, Calif. 

Channel Master Corp.: Kenneth 
Anderson Co., Los Angeles, Calif., 


FOR ALL-AROUND FASTENING 
ON LARGE CONSTRUCTION 
AND INSTALLATION WORK 


| SELF- 
Hi DRILLING 


ANCHORS 


FOR USE IN 


P™ CONCRETE 
| STONE 
BRICK 


TRADE MARK REG. 


@ ENGINEERED PERFORMANCE THAT WILL 
SAVE YOU MONEY—faster, more ac- 
curate drilling into the hardest masonry 
materials ...specially designed teeth... 

case-hardened, zinc plated expander plug. 

Install with hand or impact hammer. 


ES 


WRITE FOR ‘Hi’? FASTENER CATALOG 


NAME_______————————————————eeeeeses 
FIRM 
STREET. 
CITY 


| HOLUB INDUSTRIES, Inc. 


STATE. 


i Pri ‘ P 
Rao Diesen. Cait sales representative, Electrical 

Div. 442 ELM ST. © SYCAMORE ILL. 
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Installation Economy with Time-Saving 
“SIZE-MARKED” 


MINERALLAC 


“Minny-Twist” 
d TRADEMARK 
an 


Standard Bolt Type 
Conduit Hangers 


Convenient 
Slot for 


Screwdriver 


Insert 
Tongue 
in Slot 
and Twist 


' Quarter 
' Turn 


MINERALLAC“*MINNY-TWIST”’ CONDUIT HANGERS 
““Minny-Twist”’ is this years new addition to 
the ever-growing line of Minerallac Cable and 
Conduit Supports. Installs in 3 easy steps— 
(1.) Install hanger with screw or bolt.—(2.) 
Simply hang conduit in hanger.—(3.) Insert 
tongue in slot and twist tongue one-quarter 
turn with ‘“‘Minny-Twist”’ closing wrench. Note 
illustration above. 


MINERALLAC STANDARD CONDUIT HANGERS 
This is the original Minerallac Conduit Hanger 
... tried, tested and proven for over one- 
quarter of a century in millions of electrical in- 
stallations. Minerallac Standard Conduit Hang- 
ers are available in a complete range of sizes 
from 4" Thin-Wall to 4” Rigid. 


SOHC OOSHOHOOHOSOHEHHHSOHSOSEHOHOSEOOEEES 


e 
Exclusive Feature! 


Each Minerallac fitting is ““SIZE-MARKED”. All are 
clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends. time-consuming guess- 
work and costly mismatches in 
the stock room and on the job. 


WHEN IT’S 
““S1ZE-MARKED” 


YOU CAN 
BE SURE! 
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e 
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e 
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e 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC Elechir COMPANY 


ESTABLISHED 1894 
25 N. PEORIA STREET « CHICAGO 7, ILLINOIS 
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ESTIMATING FORUM—XIV 


[FROM PAGE 119] 


job and this 
costs. 

Extended Duration — Cost-Plus 
contracts, as a rule, run longer 
than fixed-price contracts of the 
same volume. This extra duration 
adds expense, much of which is not 
shown on the books. For a quick 
analysis, let’s look at some typical 
cost figures. 

Fig. 1 lists certain “extended- 
duration costs for an $80,000 (in- 
cluding markup) contract of the 
60/40 type (base cost: 60% ma- 
terial, 40% labor). Normal dura- 
tion is five months. Extended dura- 
tion would involve additional costs 
shown in the last two columns. 

The first item in Fig. 1, for engi- 
neering (including field engineer- 
ing), shows an extended-duration 
cost of $24 per month. At present 
salary levels, one trip to the job 
would cost that much. 

According to “Electrical Esti- 
mating” (McGraw-Hill Book Co.), 
the manpower requirements of an 
$80,000 project would be an aver- 
age of eight and a maximum of 
12 men. This would range from 
6,000 to 6,300 manhours (at $4.00 
per hour). Tool investment would 


increases operating 


be around $2,400. 
The estimated time that large 


JUSTLY PROUD of their contribution to 
design and installation at Milan’s, Chi- 
cago’s first all-electric restaurant, are: 
(L to R): architect Donald Olivieri; R. T. 
Przybyl, president and Rolf Socher, fore- 
man, Steel City Electric Company, project 
electrical contractors. Restaurant fea- 
tures all-electric cooking, water heating, 
air-conditioning and space heating by 
four heat pumps supplemented by re- 
sistance units. 


RUGGED] 


BUT 
S$O-0-O 
GENTLE 
TO 
MOTORS 


Highest quality HELWIG 
brushes are easy to install, 
wear evenly, give even cur- 
rent distribution. Exclusive 
Red Top absorbs vibration 
for better commutation, 
longer brush life, minimum 
commutator maintenance. 


HELWIG CARBON PRODUCTS, INC. 
2544 North 30th Street, Milwaukee 10, Wisconsin 


CURRENT TRANSFORMERS 


for e Current Metering 
e Operation of Relays 
and Control Circuits 


Available in turns ratios of 10/5 to 5000/5 
at burdens of 2.5 to 30vaand up. Insul- 
ated to 4000 v. Wide range of inside diam- 


eters. Write for new DONUT 
Transformer Bulletin 3-1.2. 


NEW..Instrument Manual 
VIBROTEST -Megohmmeters 
measure to FIVE million megohms 


HYPOT Test Sets 
insulation testing to 250 ky 


ELECTRO-GROUND Ohmmeters 
measure electrical equiment 
grounds and soil resistance 


Write for 
New complete 
Instrument 
Manual M-70 


3-35.1 


Instrument 


ASSOCIATED Resewrc 


Be done 


3770 W. Belmont Avenue ® Chicago 18, Illinois 


“Electrical Testing Instruments Since 1936° 
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YOU RE THE BOSS 


That’s right, you, the reader, are the boss of the publications you read. You, as a 
paid subscriber, are the customer who must be satisfied with these publications— 
their success depends on your continued readership. 


When you pay for your subscription to a publication, you are actually controlling 
two multi-billion dollar industries: publishing and advertising. 


spe, The ABC Emblem on our masthead identifies ELECTRICAL CONSTRUC- 
@D:; TION & MAINTENANCE asa member of the Audit Bureau of Circulations, 
an independent, non-profit association of publishers, advertisers and adver- 
tising agencies that regularly audits our circulation records and verifies our 
circulation statements. This is important to YOU because: 


The ABC circulation statement shows our editors who read 

A ELECTRICAL CONSTRUCTION & MAINTENANCE— 
what industries these readers are in and what types of jobs they 
hold. The more our editors know about you, a reader, the better 
equipped they are to provide the kind of electrical design, 
estimating, installation and maintenance help for which you are 
willing to pay. Your renewal subscription (reported in the ABC 
Statement) is the editors’ feedback on how well they are serving you. 


The facts reported in the ABC circulation statement help us 

B describe you and our 44,500 other readers to our advertisers 
and prospective advertisers. This is vital to you because without 
advertising ELECTRICAL CONSTRUCTION & MAINTENANCE 
would either have to increase the subscription price to cover all 
the publishing costs, or reduce the editorial service you are now getting. 


The ABC statement provides advertisers with information they 
C can use in determining both the products and the advertising 
message that will best serve your needs and interests. 


see, ELECTRICAL CONSTRUCTION & MAINTENANCE is proud to be a 
> member of the Audit Bureau of Circulations (just as all McGraw-Hill publi- 
“*" eations are). The ABC emblem indicates that you, our readers, have the final 
say in our success. It is evidence of our respect for your trust — and of our 
igs efforts to live up to our primary obligation to you—our sub- 
scribers. 


ELECTRICAL CONSTRUCTION 
& MAINTENANCE 
A McGraw-Hill Publication 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1961 221 


gt » 


A GOLD MINE... 
ee 


of information you need! 


Stake your claim for $4.50 


ELECTRICAL EQUIPMENT MANUAL 


Second Edition 
by J. F. McPartland and W. J. Novak 


Here’s a 239-page, completely indexed, hard cover book. 
Everyday, easy-to-use data on 


© Lamps © Switchboards & © Batteries and 

@ Lighting Fixtures Panelboards Chargers 

© Air Conditioners . Motor Controls © Grounding Devices 

® Heaters > Wiring Devices © Time Switches 

® Generators e aa ® Signals and 

Sound Systems sale linesEque meat Clock Systems 
Motors ¢ Raceways and Industrial Electronics 

® Wire and Cable Busways © Closed-circuit 

® Transformers @ Insulating Materials Television 

® Capacitors © Explosion-proof @ Tools 

® Protective Devices Equipment © Meters and Testers 


Designed for use as an instruction manual or as a reference text... aimed at 
the practical interests of — 

e Estimators G 

e Electrical Inspectors 


@ Electrical Contractors 
e Electricians 


e Consulting Engineers 
e Plant Engineers 


GET your copy today! The only book of its kind, it contains UP-TO-DATE 
installation and application data, highlighting the best of modern circuits in 
which equipment is used. This book guides you in selecting the right equipment 
and materials for every job. The unique format is designed to provide ready 
answers to specific questions. 


Electrical Wholesaling Please send me 
Dept. 270-059 
330 West 42nd St., 


New York 36, N.Y, 


copies of the sturdily-bound, 
239-page book ‘Electrical Equipment Manual" at $4.50 
per copy ($3.75 per copy for orders of 50 or more). 

Enclosed is full payment of $. 
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| 
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ESTIMATING FORUM—XIV 


[FROM PAGE 220] 


tools can be available for actual 
use, during their rated life, is 58 
months (see EC&M, December, 
1956). Using 60 as a round figure, 
we have $2,400/60, 
month. 

In the example in Fig. 1, the 


or $40 per- 


extended-duration cost of tools is 


listed as $28.80 per month. 
-Cost of Billing—As we are not 


~ trying to establish any exact costs, 


billing details will not be covered 
here. However, it is important to 
emphasize that the expense of bill- 
ing cost-plus projects must not be 
regarded lightly. It is doubtful 
whether many contractors have 
taken the time to study all of the 
costs involved. 

Such costs can be kept at a mini- 
mum by billing a lump sum for so 
many hours of labor and a lump 
sum for material with jobbers’ in- 
voices attached. Detailed and 
billing of material items and labor 
hours can be expensive. 


Contractor Opinions 


Now comes a logical question: 
If Fixed-Price contracts are the 
better, why do contractors prefer 
Cost-Plus work? Some do not. 

There are contractors who pre- 
fer a Fixed-Price contract when- 
ever they have a choice. When 
dealing with regular customers, 
they usually give an upset price, 
use lump-sum billing, and give the 
customer the benefit of any sav- 
ings that can be effected. 

Other contractors feel it is to 
their advantage to promote and 
develop, among buyers, the habit 
of letting Cost-Plus contracts. This 
idea has merit. Buyers who favor 
the Cost-Plus arrangement are less 
likely to subject contractors to cut- 
throat competition. 

Then there is a third group of 
contractors who, apparently lack- 
ing confidence in their estimates 
and ability to produce, want to play 
it safe by getting Cost-Plus work. 

Fixed-Price contracts are a 
really fine part of our business. 
They are fascinating, keep us “on 
our toes,” and make us do our 
best work. It is the high cost of 
estimating (getting one out of five 
jobs) and the cut-throat competi- 
tion that makes fixed-price proj- 
ects seem distasteful. 


ye Silewanri Clactwie 


MFG. CO.. INC. 
COVINGTON. KENTUCKY. 


WRITE FOR FREE CATALOG 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 
Maintenance—Repairs 


GIMBAL RING* for 
30, R 40 and PAR 
38 screw-base lamps 


GIMBAL RING* for 
PAR 38, 46, 56 and R 

the 64 

lamps 


Design Your Line 


With Gimbals in Mind 


ATI GIMBAL RINGS 


have 
MORE SALES APPEAL 
VERSATILITY and ADAPTABILITY 
QUALITY FEATURES 
LONG LIFE CONSTRUCTION 


*Cadmium plate, brushed chrome effect. 
Use as is or paint over. 


Write or call for details 
ALEXANDER-TAGG 
INDUSTRIES, INC. 

Hatboro, Pa. OSborne 5-7200 


side prong 
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PLANNING AN INDUSTRIAL 
ELECTRICAL SYSTEM 


[FROM PAGE 99] 


Study and actual installation re- 
sults showed that the third proposal 
was most economical. 


Installation Techniques 


Considerable attention was given 
to installation methods and _ spe- 
cially designed erection equipment, 
resulting in the following: 

1. Use of modified roller hang- 
ers, complete with airplane messen- 
ger wire for side-tension control. 
Welded studs were used for secur- 
ing roller hangers at 5-ft intervals. 

2. Installation of roller hangers 
with a truck-mounted boom oper- 
ated by pushbutton control. Two 
men can install a 510-ft roll of 
roller hangers and supports in 13 
hours. 

38. Use of a pushbutton-controlled 
chain-operated conveyor type of 
hoist located at the center of the 
plant. 

4, Use of index cards, to instruct 
the ground force for assembly of 
the whole system at ground level. 

5. Preparation of fixtures, bus- 
ways and boxes at ground level. 

Our field supervisors closely fol- 
lowed these procedures, as shown 
in accompanying photos, and coor- 
dinated the lighting installation 
schedule with concrete floor work, 
step by step across the building. 
In this manner, the plant construc- 
tion was successfully carried out 
through the winter and the job was 
completed ahead of schedule. 

Approximately 100 loudspeakers 
are being installed for interplant 
paging. Time clocks and program 
controls are furnished for use with 
the paging system. Measuring 
noise levels in the existing plants 
aided in selecting the paging and 
program control system. 

An ADT system and alarm sig- 
nals have been installed to provide 


proper plant protection with mini- 


mum maintenance forces. 

The construction of this new 
plant was supervised by the follow- 
ing Stone & Webster personnel: 
H. N. McCampbell, construction 
manager and vice president; C. K. 
Salbach, superintendent of con- 
struction; N. B. Cleveland, project 
engineer; and D. W. Nordbeck, 
building service engineer. Horacek- 
Hayden Inc., Rochester, N. Y., were 
the electrical contractors. 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 


EMPLOYMENT . 
EQUIPMENT, — USED OR 


OPPORTUNITIES 


BUSINESS 
RESALE 


DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUNITY 
advertising $21.00 per inch. 


EMPLOYMENT OPPORTUNITIES—$28.10 
per inch, subject to Agency Commission. 


An advertising inch is measured 7/s” vertically 
on one column, 3 columns—30 inches—to a 
page. 


UNDISPLAYED RATE 


(Not available for equipment advertising) 
$2.10 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate is one- 
half of above rate, payable in advance. 


Box Numbers—Count as one line. 


Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


Manufacturers Representatives Wanted 


Nationaliy recognized manufacturer of complete 
line of plastic conduit for above and underground 
installations is seeking established manufacturers 


agents calling on the electrical distributor. Choice 
territories now available. Please write in detail to: 


Mr. Nathan Pritcher, Vice President, 
Consolidated Pipe Company of America, 
1066 Home Avenue, Akron 10, Ohio 


ADDRESS BOX NO. REPLIDS TO; Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. 0. Bow 12 
oe 11; 645 N. Michigan Ave, 
AN FRANGISCO 11; 255 California St. 


POSITIONS VACANT 


Permanent openings for Resident Engineers 
experienced in supervision of construction 
of large steam power plants and/or high- 
voltage transmission lines. Degree and reg- 
istration desirable. Excellent opportunity 
with consulting engineering firm. Please 
send resume of education and experience and 
salary requirements to P-7231, Electrical 
Construction & Maintenance. 


Need man to take charge of ‘Electrical Trade 
Association office. Labor relations major part 
of work. Travel consistently over state. 
Salary $7,500 to $8,500. Send resume to 
P.O. Box 8597, South Charleston, W. Va, 


WIRE and CABLE WHEN YOU NEED IT 


From Chicago you can get immediate 


delivery on all types of Electric Cable. 
Order today. We ship same day. 


Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 


2919 N. Paulina St Chicago 13, Ill. 
Branches: Los Angeles—Houston—Denver 


Your Inquiries to Advertisers 


Will Have Special Value... 


—for you—the advertiser — and the pub- 
lisher, if you mention this publication, Ad- 
vertisers value highly this evidence of the 
publication you read. Satisfied advertisers 
enable the publishers to secure more adver- 
tisers and—more advertisers mean more in- 
formation and more products or better service 
—more value—to YOU. 
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their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 
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World's largest exhibition building, 
COBO HALL occupies 10 acres 
of Detroit's Civic Center 


Square D Field Engineer Don Selby (right) and Mr. Gil Brandt, 
COBO HALL Project Electrical Engineer of Giffles and Rossetti, 
architects and engineers, examining one of the drawout circuit 
breakers in the low voltage secondary portion of a Square D 
2000 KVA double-ended unit substation equipped with nitrogen- 
filled transformers 


AMONG OTHER SQUARE D 


Easy, fast installation was a prime objective when eleven EQUIPMENT IN COBO HALL 


Square D unit substations went into COBO HALL. The var- 37 Motor Control Centers 

ious sections of each substation were completely coor- 28 Switchboards 

dinated at the factory. Reconnection of those sections at 550 Panelboards 

the job site required a minimum of time and labor. 100 Contactor Panels 
Design leadership is very much in evidence in Square 1 Mag. Amp. Dimmer Board 

D’s broad line of unit substations. We suggest a three- 10 Dimmer Panels 

point comparison to prove the point—ease of installation, 64 NEMA 4 Circuit Interrupters 

minimum maintenance, maximum safety for both equip- 120 Spotlight Control Panels 

ment and personnel. 19,000 feet of Lay-In Duct 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 


From Crouse-Hinds, originator and leading manufacturer of 
electrical conduit fittings, comes the new “Mark 9” line. Die- 
cast, copper-free aluminum. The ultimate in protection, and 
ease of installation. Compare with any other die-cast conduit 
fitting—and you'll choose no other. 


Smooth and lightweight with the trim good looks that die- 
casting imparts. 


More wiring room inside is provided by new cover-opening. 
Compare with others and see. 


Rugged and corrosion-resistant because it’s die-cast of copper- 
free aluminum, resistant to corrosion. 


Easy to install, with self-retaining cover screws, smooth integral 
bushing, taper-tapped threads, longer grip-sure hubs. 


Full range of types and sizes, from 42” to 4”. 


MAIN OFFICE: SYRACUSE, N.Y. 


Complete selection of wiring devices. 


Neoprene gaskets for greater resistance to oil and chemicals; 
with perforated tear-out centers where open gaskets are needed 
for wiring devices. 


UL-listed; CSA-approved, made to Crouse-Hinds high standards 
of quality and inspection. 


Competitively priced. Ask your Crouse-Hinds Distributor. 


For complete “Mark 9” details, write for Bulletin +2730 or 
contact your Crouse-Hinds Office. 


REG. U.S. PAT. OFF. 


FIELD OFFICES: Albany, Atlanta, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Corpus Christi, Dallas, 


Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, Minneapolis, New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, St. Louis, 
St. Paul, Salt Lake City, San Francisco, Seattle, Tampa, Tulsa, Washington, RESIDENT REPRESENTATIVES: Baltimore, Md., Meriden, Conn., Reading, Pa., Richmond, Va., Springfield, Mass. 
FOREIGN AFFILIATES: Crouse-Hinds Company of Canada, Ltd., Scarborough, Ont., Crouse-Hinds-Domex, S. A. de C. V. Mexico, D. F, 

MANUFACTURING LICENSEE: Peterco, Sao Paulo, Brazil 


